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FLOUR MILLING. —THE ELECTRIC MIDDLINGS PURIFIER. 
However simple in outward appearance, a grain of wheat 
exhibits, when looked into, a curious complexity of struc 
ture, organically as well as chemically; and the processes 
now employed in converting grain into flour are scarcely 
less complex and curious. Indeed, unless one has made a 
special study of modern milling he can have no idea of the 
many processes of reduction and purification a grain of 
wheat now undergoes between the bin and the flour barrel. 
It is doubtful whether any other great industry bas dur- 
ing the past ten years experienced so complete a revolution 
as flour making. For the previous half century or more, 
from the day when Oliver Evans set up the first automatic 
milling machinery in his mill on the Brandywine, the indus- 
try grew in volume and importance, but underwent no signal 
or radical improvement in machinery or processes. The 
non-progressive period came to an end about 1870; and since 
then change, and rapid radical change, has been the order 
of the day, at least in the great merchant mills, which turn 
out by far the larger and better portion of American flour. 
The causes which led to the era of change were several, 
chief among them the conditions and exigencies of wheat 
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railway communication with the seaboard, and the result. | The heart is the softest, and contains the least gluten. In 
ing possibility of competing with Austria and Hungary in| the successive layers around the center the proportion of 
supplying the flour markets of Western Europe. The prob-| gluten increases outward, the entire amount varying with 
lem was to make good white flour out of the spring wheat | the kind of grain, the quality of the-crop, ete., etc. 
of Minnesota, and the processes of milling were revoiution-| The old process of milling involved but two distinct ope- 
ized for its solution. To describe in detail even the more | rations after the wheat had been cleaned—the grinding and 
characteristic changes in the means and methods of milling | the bolting, or separation of flour from bran. Three products 
thus brought about does not fall within the scope of this | were obtained: fine flour, more or less discolored by parti- 
paper, It is necessary, however, to indicate roughly the | cles of 1 and 2; a coarser and more granular part, rich in 
more important of them to enable those of our readers who | gluten and dark in color, called middlings; and bran, more 
are not millers to appreciate.the improvement in milling [or less mixed with the other two. 
processes to be described und illustrated below To obtain the largest possible yield of flour the stones were 
Structurally the wheat kernel is composed of the follow- | set close together, or the upper stone “low.” With soft, 
ing parts: (1) The light, straw like, valueless hull, compris- | starchy, winter wheat, having a tough husk, low grinding 
ing the three parts called epidermis, epicarp, and éndocarp, | gave excellent flour. With the hard and britile hulled 
together making about 3 per cent of the weight of the grain. | spring wheat the flour was mixed with so much fine bran, 
(2.) The testa or episperm, which forms, with an underlying | which could not be bolted out, that it was unpopular and 
membrane, the inner skin of the berry. This part carries | unprofitable. 
the coloring matter, and constitutes about 2 per cent of the| The new process was designed to remove these objections 
weight. (8.) The germ and its membranous expansion, say | to the flour made from Minnesota wheat. The aim now be- 
5 per cent; nutritious but not desirable in the flour, since it | came, not to make the most fine flour and the least middlings 
carries an oil likely to become rancid and injure the sweet- | at a grinding, but the reverse; it being found that, when 
ness of the flour. (4.) The central or floury portion, 90 per properly purified or freed from branuy particles, the middlings 





growing in the new Northwest, the development of cheap 
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cent, composed of starch and gluten variously combined. [Uontinued on page 226.] 
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RECENT INFRINGEMENT DECISIONS. | America it is familiar that if the patent is upon the article 

Attention was called some months ago by the Screntiric |it forbids sales of it here, wherever made; but the same 
AMERICAN to the important question involved in the noted | has not been generally understood as to a patent upon a 
suit against Postmaster James—What remedy has an in- | process. 
ventor when a government officer uses his invention and | A singular controversy arose between two rival manufac- 
refuses to pay royalty? The decisions than narrated were turers of steam engines. Each had a patent for the kind of 
to the effect that the postmaster was personally accountable ‘engine he made, and there was not, in truth, any infringe- 
| for the profits realized in the city post office by the use he mentor legal interference between them. But one of them, 
had made of the plaintiff's canceling stamp. Since then rather inappropriately named Brotherhood, made it a prac- 
two further decisions have been rendered in the same litiga- | tice to publish notices charging that the other engine was an 
tion. Postmaster James applied to the court for a certificate infringement of bis patent, and, whenever he could gain the 
ive there was ‘‘ probable cause” for his using the patented names of persons who thought of purchasing the rival en- 
| stamp. The courts are authorized to grant such a certificate | gines, he would make threats to them that if they bought 
| when an officer of the revenue is sued for damages for an them he would sue them for infringement. This course he 
official act; and the effect is that the judgment for damages continued for three or four years, with the effect, of course, 
is paid out of the Treasury, and the officer goes free. The ‘to injure his competitor’s business, yet he never in any in- 
court said that such a certificate cannot be granted to a post- stance brought such a suit as he threatened, and had no real 
master, because he is not an officer of the revenue. Mr. | ground for maintaining one. At last the competitor—Hal. 
James will need a special act of Congress to authorize the ' sey by name—brought suit to enjoin him from giving any 
Treasury to pay the damages in his behalf. The other of more such notices and threats. The Chancery judge de- 
the two decisions was in his favor. The owner of the pa- cided that the suit would hold. An owner of a patent has a 
itent, not being satisfied with the damages awarded—they right, acting in good faith, to give notice of his claims as he 
| were, we believe, upwards of $60, 000—applied to the court believes them to exist, and to threaten an injunction suit 
to order judgment for “increased damages.” The judges | against infringers. And if it should so happen that he over- 
are allowed, when they see it to be just to do so, to increase states his rights, or that the infringers desist of their own 
the damages rendered against an infringer, not exceeding accord, and so the suit threatened is never brought, he is 
three times the amount of the verdict. But the court said not liable to any lawsuit. But the case stands very differ- 
that this can only be done in an action for damages, and is ently when he knows that he is, in his notices, exaggerating 
not allowable where the suit is for an account of profits. his rights, and has no real intention of bringing suits as 
Moreover, in this instance it had been greatly to the advan- | threatened, but only hopes to break down his competitor's 
tage of the owner of the patent that his invention had been ' business by alarming the latter’s customers, Such practices 
used and his right established to recover the profits, which '—or any unfounded or malicious assertions that a machine 
were quite sufficient. | on sale is an infringement of a patent—are in the nature of 

It is a familiar general rule that a patent for a combina- | a libel on the manufacturer of the rival machine aspersed. 
tion is not infringed by use of distinct parts; the essence of | I 
the invention being in the combination, unless a person uses | SEA SICKNESS. 
all the parts, he does not use the invention. A recent de- | Much has been written about this troublesome malady 



























and many remedies suggested, yet mal de mer remains the 
Thousands of people inhabiting 
the Old World are deterred from visiting our shores by 


Our energetic race are less inclined 
to yield obedience to their fears, so that the annual tide 
To many, 
however, the sufferings are a source of dread and leave behind 
Each, however, seeks comfort 


| ever died of sea sickness, on the contrary the after effects are 


Sea voyages are recommended to those 
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transportation or in storage is wellknown. ‘ Dynamite” or 
“safety powder” is the name of one article which has been 
patented and used as a safe explosive. It has been intro- 
duced and patented in England; and there it met with com- 
petition from a French article of the same genera! purpose | 
named ‘‘lithofracteur.” 
of Chancery, the lithofracteur has been adjudged to be an 
infringement¥of the dynamite patent. 

Persons exporting manufactured goods to England may 
be interested in another decision. The inventor of an im- 
proved process for making salicylic acid—a useful but for- 
merly very expensive medicine—took out letters patent in 
England for his process, and by means of it was able to 
manufacture the drug at about half former cost. A subse- 
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4384 | lished a factory in Germany, and brought the acid manufac- 

'tured there into England for sale. When he was sued his 
lawyers argued that the patent only forbade manufacturing 
in England; that he had a perfect right to manufacture in 
os! Germany; and that if his goods were lawfully manufac- 
tured, the patent did not forbid him from importing and 
selling them. 

“‘A justice asked whether the sale in England of a pro- 
duct made abroad could be restrained because it was made 
according to a process which was the subject of an English 
patent, the patent being only for a new method of making a 
product previously well known, 

‘Counsel for the patentee cited two former decisions that 
it might be. 

“Counsel for the infringer said that such a principle if 
carried out would lead to absurd consequences. Suppose a 
process to be patented for making flour by crushing wheat 
| instead of grinding it, and suppose all the millers in France 
were to make flour according to that process, is the import- 
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whether, if a process is patented in England and the patent 
is for the process only, and that process is imitated abroad, 
am | the importation of the product from abroad and the sale of 
|it in England is an infringement. But they reached the 

and Light. Dr. 0.3. Lodae’s lectail ators et awed gn | Conclusion that the exclusive right granted by an English 
Interesting Rieetrical Researches by Dr. Warren de La Ruean _| Patent, although for a process only, includes a monopoly of 
ee he 1 pear Re acy Caen Sige bo = ‘the sale in England of products made according to the pa- 
The be "By Sasaie Gabanion no" enitdiggeceitii ss 8 “tented process, whether made in the realm or elsewhere. 
apparatus for transmitting and reproducing camera pictures by | These patents expressly forbid any person directly or in- 
a sore directly to make, use, or put in practice the invention. Now 
a person who procures the product to be made abroad for 

sale in England, and imports and sells it there, is, surely, 
indirectly putting in practice the invention. Any other rule 

4386 | would render a patent for any really valuable process worth- 
less; an imitator would only need to establish a factory just 

sg Out of England and he could ase the process freely. 
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‘The busy world is nothing to us there; 


In a lawsuit in the English Court | 
| sudden change from life to death, as it were, the terrible 





quent inventor of a rival process formed a firm and estab- | 


in poor health, those exhausted by mental or physical labor, 
for the enforced rest brings relief unattainable on land. 
There is no daily mail, no newspaper, no market reports. 
it is comparable 
_to the seclusion of a cloister, or the durance of a prison. 
Perhaps it is well that nature’s claims absorb the entire 
personality of the victim for the first three days, else the 


ennui, would drive reason from its seat. 

Sea-sickness has been charged to first one organ, then 
another: the liver, the brain, the nervous system, the imagi- 
nation, all have been attacked, but the poor stomach alone 
seems to be capable of expressing its dissatisfaction. Nu- 
merous remedies have been suggested by persons who dis- 
covered them just as they were about ready to recover, and 
hence attribute their recovery to the remedy instead of 
the remedy resulting from recovery. Others who have tried 
them at the beginning of the voyage fail to derive any bene- 
fit. One writer says that he timed his breathing to the mo- 
tion of the vessel, inspiring as it went up and expiring as it 
went down. One tells you to keep a full stomach, another 
advises a fast, and we have been benefited, we think, by one on 
one voyage, by the opposite course on the next. One advises 
you to drink freely of brandy, another to be temperate; one 
attributes his sickness tu a glass of beer, another to cham 
pagne. A cabin boy once told us that he had derived great 
benefit from a towel tightly bound around the waist, and 
that during several of his earlier voyages he could do no 
work except when tightly bandaged. This remedy has been 
more fully elaborated recently, and one writer, Dr. Jobart, 
of Brussels, states that the belt should be made with gores 
so as to accurately fit the body and stiffened with whalebone 
like a corset, and worn as tightly as it can be borne. Ladies, 
he says, find less inconvenience from its use than gentlemen. 
Not long since we met a gentleman who said that he felt 
satisfied that he bad derived benefit from the use of a straight 
pair of ordinary corsets which he purchased at a ladies’ fur- 
nishing store just before sailing. The inconvenience, how 
ever, that a man experiences in lacing his own corsets and 
of concealing them while on, caused him to abandon their 
suse. Ladies, on the other hand, who are accustomed to 
lace tightly on shore, usually lay aside their corsets at the 
first feeling of sea sickness, saying that they feel worse with 
them than without. If, however, they would resist the first 
impulse to unloosen their dress, it might prove in the end 
as advantageous for females as Jobart says it is for males. 
It is well known that sailors wear a belt which is drawn 
much tighter than most ladies’ belts are worn. 

Sailors who have been at sea for years will often sicken 





when an unusually rough sea is encountered. Men who 
have just returned from a four years’ whaling voyage 4T¢ 
terribly sick on a Sound steamer. 

Among the remedies recommended is potassium bromide. 


In five grains three times a day, limiting the food to milk and 
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ar oral is also advised, | single-acting air pump and jet condenser. During the con- award which ought to be given for the first degree of merit. 
ut must be administered by a physician. j Nitrite of amy! densing trial the air pump was driven by a belt from the I believed, says the expert, and not without precedent, that 
ed upon by Clapham as curative in 90 per cent of engine shaft; but the machine is provided with a steam cylin-| the engine which upon trial would develop the highest 
3 treated. Three drops are inhaled from a band 
f held close to the nose, the patient being in bed. engine under ordinary circumstances. The arrangement of non-condensing, and that no material differences would occur 
however, too powerful a remedy to be placed in the air pump and condenser is very compact and convenient, in the relative regulation of the engines, nor in the consump- 


der, slide valve, and piston, to work independently of the economy condensing, would also develop the highest economy 


and as demonstrated during the friction trial requires much tion of condensing water, to effect a given vacuum under 


There remains one point to be considered, to which the less power to work it than the form heretofore in use with given conditions. But upon the record, which I believe was 


attention of the faculty and laity should be directed, as this type of engine. 
-» ignorance prevails in this respect, namely, the effect The “ Harris” engine used a double acting air pump and appears that while one engine develops the highest economy 
of sea sickness upon pregnant women. The nausea attend. jet condenser. The air pump was driven from the crank pin condensing, another engine develops the highest economy 
ing this condition is as difficult to control as that which by a light shackle bar and rocker arm. . 


mut 


belon 
upon t 


as accurate as skill and vigilance could possibly make it, it 


von condensing, and still a third produces a regulation under 


os to sea sickness. When the one is superimposed The ‘‘ Wheelock ” engine was furnished with a “ Bulkley” varying load trial, hitherto unbeard of. 
he other, continuous vomiting may set in with such condenser; as is well known this form of condenser requires The engine which produces the best record condensing, 


yjolence that utter prostration results, retching continues, and no air pump, the air present in the exhaust being carried also exhibits the best economy in the use of condensing 


th 


e strength of the patient is exhausted and a typhoid condi- 


down the descending leg of the condenser by induction. water; but the condenser used upon this engine was a ma- 


tion sets in which results in death, not from sea sicknessbut According to Mr. Wheelock, his condenser was calculated | chine of independent manufacture, and not in common use 


from exhaustion. 


The testimony of the stewards of ocean for a larger delivery of exhaust steam, and as no means ex- | by the builder of the engine. 


vessels confirm this theory, and arecent case that came to isted for the contraction of the steam and water apertures in| The positions, twelve in number, of the respective engines 
the knowledge of the writer came near resulting fatally, and the condenser head, to the weight of steam actually exhausted, | for the various economies are summarized, and they show 
the patient had to be kept under the influence of morphia, the condenser would not show as good results as a smaller | seven points in favor of the Wheelock engine, four for the 


hypodermically injected. A severe illness of two or three 
ecks resulted after coming ashore. Through all these vi- So far as the vacuum is conducted, it did not equal the jet | actual difference in the performances of the engines, in either 


weeks 


machine. Harris-Corliss, and one for the Reynolds-Corliss. But the 


cissitudes the foetus suffered no ill effects, and at the expira- condensers of the “ Harris” and ‘‘ Reynolds” engines, but of the positions, is extremely small, and the report is sub 
tion of the usual time was delivered without accident. The in economy of circulating water, it does not appear that the | mitted without comment or award. 


dat 


ier of a sea voyage to a lady during the latter stages of excess in size of the condenser worked any injury. As a whole the report forms a most valuable contribution to 


pregnancy cannot be overestimated, not from the dangers of |The general construction of the “‘ Reynolds” engine was | engineering knowledge, and the author is entitled to the high. 


mi 


ed 


Cincinnati, O., June, 1880. 


in the report: 


Cylinder ..... cece 
Stroke... ....cseee 
Flywheel .......... 
Weight of engine, exclu- 
sive of flywheel., Ib .... 
Weight of* flywheel, ib. .. 
Revolutions per minute... 
Factor of horse power.... 
Boiler pressure .... ..... 
Indicated horse power... 
Friction of engine 
Net effective horse power. 
Coefficient of useful effect. 
Coal per ind. h. p. p. h., 
evaporation 10 to 1....... 
Steam per ind. h. p. p. h 
Lb. of water expended per 
Ib. of steam. .. 
Relative economy......... 


The engines were all fitted with liberating valve gear. The 
“Harris” and ‘* Reynolds” using the original ‘‘ Corliss” 
valves and gear, with special improvements of their own; 
and the ‘‘ Wheelock ” using a system of taper plug valves, 
placed below the base of the cylinder. The ‘‘ Corliss” wrist- 
plates and valve rods are used by both Mr. Harris and Mr. 
Reynolds, but the latter has added a very ingenious liberat- 
lng hook, which imposes a constant load upon the regulator, 
independent of the point of cut-off. In the ‘‘ Wheelock” 
fngine the eccentric hook engages with a stud on a small 
Starting bar attached to the stem, and forming the lever or 


the forward exhaust valve. A link, with a gab at its forward 


Reynolds- 
Corliss. 


46039 
95°83 
162-9952 
10°2624 
143°1953 
878516 


1°9489 
14-836 


0°98848 


REPORT OF THE EXPERT. 

We have received from Mr. John W. Hill a copy of his 
report as the expert appointed to superintend the test trials 
of automatic cut-off s'eam engines at the Millers’ Exhibition, 
It contains 90 pages, and for 
excellence of arrangement and clearness with which it ex- 
hibits the mathematical values of the performances of the 
tested engines, the report is a model. 
tered for trial, but two of these were withdrawn, and the 
test was therefore confined to three, namely, a Harris-Corliss 
engine, built by William A. Harris, Providence, R. L; a 
Reynolds-Corliss, built by E. P. Allis & C»., Milwaukee, 
Wis.; and a Wheelock engine, built by Jerome Wheelock, 
of Worcester, Mass. The following are some of the particu- 
lars of the several engines and their perform nces, as given 


Five engines were en- 


Harris- 
Corliss. 
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Jerome 
Wheelock. 
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1°9265 
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scarriage, which has never been known to result, even excellent, all parts were heavy and well fitted, and the design | est credit for the thoroughly scientific manner in which the 
during the ninth month, but from a return of the nausea and strikes the observer as being well calculated to successfully | labors pertaining to the tests were conducted and recorded. 
vomiting, which quickly exhausts the strength when no 
nourishment can be retained and even stimulants are rejected of burnish or nickel plate, the engine had every indication 
by the outraged stomach. 


meet the natural working strains. Being entirely devoid | wi rcasipicieepliandibataciaa lida ea no 
A GIGANTIC ARTIFICIAL MOON. 


The colossal representation of the moon, which has been 


of being built for service and not for display. 

The “ Harris” engine was in all respects similar to the | 
engines furnished by this well known builder to bis‘custom- 9? exhibition at Steinway Hall, in this city, during the past 
ers. The design appears lighter than the “‘ Reynolds,” with week, does not appear to have attracted anything like the at- 
more polish and fewer details. The weights of the engines, tention it deserves. Ona half globe, sixteen feet in diame 
exclusive of flywheels, do not vary greatly, with the excess ter, the mountains, plains, and other characteristics of the 
in favor of the “Reynolds.” lunar surface visible from the earth are shown in relief, with 

The ‘‘ Harris” engine more nearly resembles the original shadings and colorings faithfully representing the moon as 
“« Corliss ” than the ‘‘ Reynolds,” the form of the girder, and | 8¢¢® through a powerful telescope. It is by far the largest, 


the valves, valve chambers, and valve gear, together with most elaborate, and expensive portrait of the moon ever 
the regulating mechanisin, being alike in the ‘‘ Harris ” en made; and seeing that it was constructed for and under the im- 
mediate direction of one of the most eminent of living seleno- 


gine and its celebrated predecessor; while Mr. Reynolds, in : 
his design, retains only the four steam and exhaust valves &TPbers, Dr. Schmidt, now Director of the Observatory at 
Athens, Greece, we may safely accept it as a faithful por- 


and the wrist-plate motion, with the latter materially modi- 7 2 . 
fied trait. It certainly gives at a glance a clearer and more com- 


prehensive idea of the physiograpby of the moon than could 
be got by much study with any other means short of a tele 
scope of great power. When gradually lighted from one 
side by a powerful lime light. the varying phases of the 


Although the ‘‘ Harris” engine departs less from the origi- 
nal “‘ Corliss” engine than the ‘‘ Reynolds,” Mr. Harris bas 
added several valuable improvements of his own, chief of 
which are the cone bonnets, self-packing valve stems, and 

| the Babbitt & Harris piston packing. moon, from new to full, are shown with impressive vivid- 
The ‘‘ Wheelock ” engine is a type of its own, with all the | "®* 
valves located below the cylinder in a common plane. This The shadows of the mountain ranges, the black depths of 


engine is a marvel of compaciness and simplicity, and I the crater pits, the changing light upon the broad plains, and 


might say oddity, as many of the peculiarities of the builder other lunar phenomena pass rapidly before the eye, ena 
bling one to obtain ina few hours, indeed ina few moments, 


are reproduced in his engine. . 

Engineers of a fastidious turn have not been disposed to | a more comprehensive knowledge of the lunar surface than 
recognize Mr. Wheelock as in the front rank of automatic | “®" ver be had of the earth’s surface until scme entiliusiastic 
steam engine builders. But the record made by his engine | geographer constructs in relief a terresirial globe on a scale 
in these trials may procure for him a more respectful con- | of corresponding magnitude. ; 
sideration in the future. The whole engine is extremely | The “moon : has been purchased and brought to this 
light; the weight, exclusive of flywheel, being but one-half country for exhibition by Mr. E. Riverston, and it is to be 
that of the “ Harris,” and less than half of the “ Rernolds ” hoped that it will ultimately find a permanent abiding place 
weight. But the weights of the two latter engines" include | ‘2 some one of our public institutions. Meanwhile students 
the air pump and condenser. of astronomy and all persons taking an interest in science 

It did not appear, however, during the trials that the re. | will find the exhibition well worthy of attention. 
duced weight of the ‘‘ Wheelock” engine rendered it Jess | 
capable of resisting the load strains than-either of its more 
celebrated competitors. 

All of the engines were new, and leaked slightly through | 
the valves, and possibly in one instance past the piston, dur- 
ing the trials. Mr. Ellis, of the ‘“‘ Harris” engine, attempted 
to hasten the seating of the steam valves of his engine by 
filing, previous to the trials, with good results, as shown by | 
the diagrams. No effort was made with either the | 
“Reynolds” or ‘‘ Wheelock” engines to seat the valves | 
except by wear. 

The foundations of the ‘*‘ Reynolds ” and ‘‘Wheelock” en- 
| gines were excellent in every respect, but the foundation of 


+ Oe - ——_ 
A Bureau of Labor Statistics Wanted, 


A meeting of delegates from trades unions and provident 
societies was held in this city recently to receive the report 
of a special committee charged with draughting a bill to be 
presented in the State Legislature to establish a bureau of 
labor statistics, in the interests of labor organizations and 
provident societies. The draught as submitted by the com- 
mittee was adopted. It provides for the establishment of a 
separate department to be known as the Bureau of Labor 
Statistics, with the objects of collecting, assorting, systema- 
tizing, and presenting in annual reports to the Legislature 
statistical details about all branches of labor, It further 





end, extends back ‘the “ is” inferi se of its tw . 
8 from the lever of the forward valve tothe | the ‘‘ Harris” was very inferior to those of its two competi | requires the Governor to appoint two persons as commis- 


lever of the back exhaust valve. The motions of the exhaust 
valves are simultaneous in time and quantity. A short crab 
claw or liberating hook, pivoted to the lever of each of the 
exhaust valves, furnishes the opening movement of the cor- 
Tesponding steam valve. 


" ‘ : wv 

tors. During the operation of the engine, previous tothe | . 
: > j 1 be selected by and l 

trials, the foundation cracked under the jestal, and | sioners, one of whom shall be selected by and from the labor 


7 A , . unions and the other by and from the provident societies. 
vequtsed eppeial tasping beferp the cpndensing Seay aye put | The salaries of the commissioners are to be $2,000 each per 


on. saa . : 
NE 2 : |annum, and an additional $10,000 a year is to be appropri- 
Bech engine was haligs tag om 0 clxtonn Sane galley on | ated for the current expenses of the department. The com- 
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The Stes “c ” “e ia”? | 
mtr a Prive so + the ‘Reynolds and Besrls the main shaft toa five foot me 4 on a short ond OFT stentes ty have the power of visiting all public insti 
with vacuum dash pots. The ‘‘ Whee- | jack shaft, mounted in suspension hangers overhead. From | tutions, factories, workshops, and mines, and to summon 


lock” engine was furnished with weight dash pots. The a pair of four foot pulleys on the jack shaft, two twelve inch, 
Cut off movement of the “ Harris” and “ Reynolds ” engines double leather belts conveyed the motion to a pair of four 
"as very prompt, but with the “‘ Wheelock ” en 


re of the steam port was rather tardy. 


witnesses. 
With wisely chosen commissioners, and a bureau properly 


gine the clos- foot pulleys on the test trial line shaft. At the remote ont | organized and administered. not a little public good might 


of the test trial line shaft motion was taken to a pair of No. result from the collection and publication of statistics of the 


The ” 9 . . se . ° 
tall and = engine was fitted with a combined fly 5 Gould’s rotary power poues ae oa " on ~ | sort described. Organized as. proposed, on «narrow trades 
that chanees tere which was so nicely adjusted ber foundation, under the ~s x 4 y ona ae ru : union and provident society basis, the wished for bureau 

ge oad or steam pressure produced no material _ ber belts, with forty two-inch pulleys on the line shaft, and | would, we fear, be of very little use to the comsinunity a0 a 


Change 


The « Harris’ 


hor, the pe 

The « 
spring 
regul 
regul 


The « 


in the motion of the engine. 

" engine was fitted with a “‘ Porter” gover- 

Performance of which was only fair. 
Wheelock ” engine was furnished with a fly ball and .E. F. Bradford & Co., of Cincinnati. 

sree which, while inferior to the ‘‘ Reynolds” 

2 controlled the motion of the engine, during the 

a - or test, much better than did the “ Porter” 

the ** Harris ” engine. 
Reynolds” engine was fitted with an independent, 


‘thirty four-inch pulleys on the pump shafts. 
The main belts were double, of select stock, twenty-four 
inches wide, and were made for the trials by the house of | 


whole, and still less to the laboring portion of it. The 
proper function of a government bureau is to serve the peo- 
ple, not any special class, however deserving. 

—+.>.— ied 





All belts were drawn tight, and worked without binders. 
The “Harris” engine occupied the position nearestthe| Exporters of petroleum to Germany shor** not forget 


governor boilers, with the *‘ Reynolds” next, and the ‘“* Wheelock” | that the established test is 110° Fah., and that hereafter the 


| at the remote end of the main steam pipe. oil will be examined by covernment experts and none allowed 
The report closes with a discussion of the subject of the to enter Germany which is below this standard. 
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FLOUR MILLING.--THE ELECTRIC MIDDLINGS PURIFIER. 
[Continued from firs: page.) 
yielded flour as white as that from winter wheat and much 
stronger, owing to its larger percentage of gluten. Thenew 
method was characterized as high grinding, the stones being 
set so far apart at first as to granulate rather than crush the 
kernel. ‘The stages of this process were four: (1) the granu- 
lation of the berry’; (2) the separation of the product (‘‘ chop” 
or meal) by bolting into fine flour from the starchy center of 
the grain, the middlings or hard glutinous portions, and the 
coarser bran; (3) the purification of the middlings by an air 
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almost continuously as a part of the mill machinery. 
The construction and appearance of the electric purifier 
will be made clear by the engraving on our front page. The 
material to be purified—middlings, bran, and flour dust in 
whatever combination—is received at the further end, and 
passes slowly under the rolls about two inches below. The 
agitation of the sieves causes the bran to rise to the surface, 
whence the light particles leap to the rolls and cling thereto 
until brushed into a shallow gutter placed in front of each 
roll. Meantime the heavy and electrically rejected mid- 
dlings descend by gravity and pass through the bolts in the 





blast, which winnowed away the bran mixed with them; (4) 
the regrinding and rebolting of the mid- 
dlings, thus getting 2 strong, white, ‘‘fan- 
cy,” or “ patent ” flour. 

Under the stress of competition and 
the necessity of obtaining larger and 
iarger yields of high quality flour, through 
the increase of middlings and the more 
perfect separation of discoloring elements, 
the still more complicated processes of 
gradual reduction were developed. By - 
this method the aim is to remove the bull 
as completely as possible with the least 
breaking, to separate the weak flour of the 
heart of the grzin from the rest, and to con- 
vert the more glutinous parts of the berry 
into high grades of flour by slow and 
gradual reductions, each time subjecting 
the several grades of nuddlings to success- 
ive purifications and subsequent reduc- 
tions by means of high grinding, or by 
crushing between rollers. It thus came 
to pass thet the work of purifying mid- 
dlings became the most important part of 
the milling operation, and the purifiers 
and their appurtenances the most conspic- 
uous and characteristic portion of the ms 
chinery of the flour mill. 

The higher quality of the flour pro- 
duced justified the greater cost and 
trouble, but the system was not all 
gain. The fine flour-dust blown about the mill, particularly 
through the systems of purifiers and into the settling rooms | 
or dust houses, was soon found to be as explosive as gun- 
powder; and several mills were wrecked by the careless 
handling of ligints or by chance sparks from the rolls or stones 
firing the dust in the atmosphere of the mill or in the puri- 
fiers. The inapplicability of the purifying system to the 
smaller custom mills, which constitute numerically the larger 
part of the milling interest, was another though minor ob- 
jection, the chief objections being the extra life and fire risk 
involved; the cost and cumbersomeness of the purifying sys- 
tems; the power required to operate them; the space required 
fer dust houses; the wastefulness of the system, some of the | 
finer flour being blown away with the bran; and the largely | 
increased complication of the work of flour making. | 

Impressed by the prevailing discontent of millers, both at 
home and abroad, with respect to the means of purifying 


+ 


middlings in general use, a young American miiler, Mr. | 


Kingsland Smith, naturally gave much thought to the prob- 
lems involved. While making a practical study of the | 


Ruropean systems of milling in 1876 and 1877, Mr. Smith | 
9 


Fy. 3 


conceived the idea of using frictional elec- 
tricity to remove th: bran, and experi- 
mented enough with an electrically ex- 
cited bard rubber roller to convince him- 
self that the matter was worthy of inves- 
tigation. On his return home, he referred 
the problem to his friend and former 
classmate, Mr. Thomas B. Osborne, of 
New Haven, whose inventive talent he 
had a bigh respect for. Young Osborne, 
then a student at Yale College, undertook 
the task, and in a short time devised the 
plan of ihe desired machine. It consisted 
of aseries of hard rabber rolls (electri- 
fied by the friction of hair, silk, wool, or 
other suitable material), upder which rolls 
the middiings were to pass slowly along a 
shallow receiver, the latter being rapidly 
shaken #0 as to bring the bran to the top. 
The expectation was that the particles of 
light bran would be attracted to the revolv- 
ing rolls, where they vould cling until 
carried over a bran receiver into which 
they could be brushed. 

His principal doubts were whether the 
electrified rolls would not also attract the 
floury particles, and whether the material 
attracted might not be repelled so quickly 
as to defeat the desired object. Both 
these doubts were dissipated by the ac- 
tion of the first working model of the machine. The 
principle of his device being happily established, Mr. 
Osborne added the necessary attachments, and had made a 
working machine with twelve rolls. This machine was 
tested in New Haven about a year ago, and from its success- 
ful working attracted much attention. It remained to be 
proved, however, whether the machine would be equally effi- 
cient in practical use in ali sorts of weather. To settle this 
question a machine was placed in the -Atlautic Mills, 


order of their fineness. Traveling brushes constantly sweep 





Action of Electrified Roll on Bran. 


ELECTRIC MIDDLINGS PURIFIER 


the bran from the gutters into the bran receiver on the left 
side of the purifier, in which is seen the spiral conveyor. 
By the time the last line of rolls is reached the material has 
been successively diminished by the abstraction of the bran 
and the screening out of the several grades of middlings, 
until only a trifling quantity of heavy refuse (if there be any) 
is left to pass over the tail of the purifier into the spout pro- 
vided for it. 

The power required to operate the purifier and generate 
the electricity employed is so slight that a man can work 
the entire machine with one hand. The trial machine in the 
Atlantic Mills purifies over fifty barrels of middlings a day, 
and its efficiency appcars to be entirely unaffected by lapse 
of time or atmospheric changes. The machine occupies a 
space nine feet long, five and a half feet high, and three feet 
wide. The proprietors of the mill say that it works equally 
well on spring and winter wheat, and on all grades of mid- 
dlings, and absolutely without dust. Dust-house material, 
when passed through the electric purifier, yields fully half 
its weight of fine flour and middlings suitable for flour. 

This alone would effect great economy in the working of 
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End of Purifier broken away to show Middlings Conveyor and Tailings Spout. 


ELECTRIC MIDDLINGS PURIFIER. 


large mills employing air purifiers. Compared with the best 
air purifiers in use, by weighing materials and products, the 
difference in favor of electric purifying is found to be from six 
to eight per cent. The saving of space and power is even 
more remarkable, the extra room required for air purifying 
and the power needed to drive the machinery and supply the 
blast being equivalent to one-tenth the capacity of a mill; in 
other words, without any addition to the power employed, 
the output of a mill may be increased ten per cent by the 





Brvoklyn, N. Y., where, since May, 1880, it has been run 


introduction of electric purifiers. For example, the Atlantic 
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Mills bave a maximum capacity of 700 barrels a day, and 
average 600 barrels. The space saved by displacing the air 
purifiers is 2,500 square feet. At the same time the engine 
is relieved of work requiring 22 horse power, now ewployed 
in driving the fans and other purifying apparatus. The 
power saved by electric purifying will easily grind 60 bar- 
rels a day, and the space saved will amply accommodate the 
stones and other machinery required to increase the average 
output to 660 barrels a day. 

In dispensing with the use of air blasis, there is no possi- 
bility of filling the air of the mill or any part of it with ex- 











plosive starch dust, and the serious problem of insurance is 
thus materially simplified. With the source 
of hazard removed the excessive rates 
charged for insuring flour mills would 
be unnecessary. 

Taking into account, therefore, the great 
saving in cost of machinery, in power re- 
quired, and in space; the more rapid action 
of the bolts since the material meets with 
no resistance in passing through the mesh- 
es; the more perfect separation of the 
bran from the flour products; the dimi- 
nished waste; the fewer processes required 
to achieve a given result; the diminished 
fire risk from the absence of dust; the 
great simplification of the work of milling 
promised by electric purification and the 
possible increase in the capacity of mills, 
the new system can scarcely fail to meet 
with immediate attention if not favor at 
the hands of progressive millers. To 
those operating custom mills, it seems to 
offer especial advantages, since it makes 
possible the conversion of grain in small 
distinct lots into new process flour, giving 
each customer his own. 

The ultimate importance of the new 
system, if wider application sustains the 
promise of its performance hitherto, must 
be enormous. Our annual wheat crop is 
equivalent to something like 100,000,000 
barrels of flovr. The proprietors of the Atlantic Mills 
say that, ‘‘after making all allowances and reductions, 
we estimate the saving in material alone effected by 
the electric purifier to be at least 10 cents on a barrel 
of flour, wheat being at present $1.20 per bushel.” 
By this estimate, the saving of material in milling a 
year’s crop of wheat would be $10,000,000, and this is 
but one of several savings made possible by electric purify- 
ing over purification by air blasts and the machinery now in 
use. 

Little needs to be said in explanation of the detail illustra- 
tions, which tell their own story. Fig. 2 shows very clearly 
the appearance of the bran as it leaps from the sieves and 
clings to the rolls. The adhering bran is brushed off when 
it reaches the sheepskin cushion, which lightly touches the 
top of the roll to electrify the hard rubber, The bran trough 
in front of the roll has been omitted, to show the behavior of 
the bran more clearly. Fig. 3 shows the tail of the purifier 
broken, to expose the shoot for the tailings and the spiral 
conveyor further in, by which’the several grades of middlings 
are conveyed to their respective delivery spouts. 

The Smith-Osborne patents for this pro- 
cess of purifying middlings are owned by 
The Electric Purifier Company, of New 
Haven, Mr. John Rice, General Manager. 
New York office, 17 Moore Street. 

oe 
MECHANICAL INVENTIONS, 

Mr. Evan T. Davies, of Manistee, Mich., 
has patented a sorter for separating lum- 
ber as it comes from a sawmill into differ- 
ent grades, and depositing each grade 
separately or upon its own wagon, thus 
avoiding handling the lumber. 

Mr. Simeon Nichols, of Lisbon, Me., has 
patented a simple and convenient device 
for adjusting the elevation of the coupling 
link .and for coupling and uncoupling. 
cars without going between the cars for 
that purpose, 

An improved combination wrench has 
been patented by Messrs. Edward M. But- 
ler and William H. Campbell, of Cleburne, 
Texas. The object of this invention is to 
provide a wrench whose movable jaw is 
adjustable without a screw, and with 
whose handle are combined several useful 
tools or instruments. ’ 

An improved car truck has been patented 
by Mr. Franklin Beaumont, Jr., of San 
Antonio, Texas. The improvement con- 
sists in providing the lateral guide wheels with long axles 
which are inclined at an angle of about 45 degrees to the axles 
of the ordinary truck wheels, and in providing the bolsters 
of the truck with a central opening, and otherwise construct- 
me it with a view to attachment of such Inclined axles, 

n improved mill for reducing grain has been patented 
by Mr. Edward L. Baker, of Red Wing, Minn. The lave: 
tion is designed to accomplish the disintegrating of grain in 
milling as is now usually done on grooved iron rolls by a 
mill or machine applicable to all old style mills without 




















APRIL 9, 1881.] 


change in their construction, adapting them with little ex- of Alkali Lake, and throws up a jet of hot water and steam 


pense from low grinding to high grinding, or Hungarian mills, 
thereby increasing their capacity and usefulness. It is de- 
signed, also, to make the best quality of flour while making 
the greatest possible amount of middlings in disintegrating 
grain, and to be applied in and take the place of the ordi- 
nary French burr stone now in use. 


; SSRN ee LE 
STATIONARY AND PORTABLE ENGINES. 

The requisites of a good engine are that it shall be self. 
contained, simple in its design'and construction, direct in 
its action, having its bearing 
surfaces ample and all of its 
parts accessible, beside being so 
proportioned and constructed as 
to yield the best results from the 
steam furnished to it. These 
important features are possessed 
by the engine which we illustrate 
herewith. 

The frame of this engine is 
cast in one piece with the front 
cylinder head and main shaft 
boxes, and the center line of the 
bed lies in the same plane with 
the line of centers of the engine, 
thus insuring direct action and 
avoiding the evil of getting out 
of line so common to engines 
having their different pieces bolt- 
ed tothe bed. The bearings are 
of unusual size, and all of the 
moving parts are made adjust- 
able, so that any wear may be 
readily taken up without throw- 
ing any of the parts out of line. 
The guides and crosshead are 
particularly well arranged in this 
respect. Every engineer or owner 
of an engine likes to have his 
engine and boiler clean and 
bright. In this engine particu- 
lar attention is given to the arrangement of the different 
parts so as to render this convenient. Drip pans are pro- 
vided which receive any oil and water which may drip from 
the pump or other parts, and conveys it away through a 
single pipe. 

The pump is driven by the crosshead, and has interchange- 
able brass valve seats. It is arranged so that all parts may 
be examined without disturbing the rest of the engine. The 
stop valve placed between the pump and boiler is contrived 
so that should the pump be started with this valve shut no 
damage can be done to either pump or valves, as communi- 
cation between the pump and atmosphere is established 
when the stop valve is closed. This is a very simple and 
effective urrangement. 

The engines are provided with safety stop governors, 
which prevent the engine from ‘‘ running away ” should the 
governor belt be broken by any accident, or slip off. These 
and many other good points are found in 
this engine. 

The portable engine is in all respects 
like the stationary, and its boiler is of the 
best design for safety and durability. 
They are complete, self-contained, man- 
ageable, and safe. 

These engines are made in various sizes, 
from 5 to 20 horse power, by Messrs. Skin- 
ner & Wood, of Ene, Pa. 

Rid EON 
The Chicago Breakwater. 

On January 12, 1881, the Board of 
United States Engineers decided upon 
the location for the proposed exterior 
breakwater of Chicago. The construction 
of the new, exterior, or detached break- 
water, will be commenced this spring. 
{t will be about 5,400 feet in length and 
80 feet wide, having a direction of about 
E. 8. E. Its westerly end will be at a 
point 4,850 feet due north of the east (or 
outer) end of the present ‘‘ North Pier,” 
and its easterly extremity at a point 2,200 
feet north, by 4,700 feet east from the 
above mentioned point on the north point, 
or 4,200 feet south by 1,100 feet west of 
the water works crib. This work will be 
done by hired labor, and materials fur- 
nished by contracts, with Major G. J. 
Lydecker, Corps of Engineers, U. 8. A., 
as the U. 8. Engineer in charge. It: will 
be formed of cribs 100 feet in length and 
sunk directly upon the bottom, no piling 
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over a hundred feet high. The height of the other geyser 
is only fifty feet, but the diameter of the spout is larger. 
The geysers are, of course, intermittent, and seem specially 
active in the morning. The formation of the country is a 
sandstone and gneiss, and has all the appearance of being an 
ancient river bed. , 


MISCELLANEOUS INVENTIONS. 
An improved cabinet has been patented by Mr. John 
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India-rubber, to prevent the dust from passing through tie 
cloth and gathering upon the table. 

A simple and effective device, designed especially for use 
in sprinkling cotton plants with poisonous solutions, to pro- 
tect them against the ravages of injurious insects and 
worms, has been patented by Mr. Alois J. Polansky, of 
Fayetteville, Texas. The invention consists of a portuble 
force pump provided with a capacious air chamber, and 
having op the end of its discharge pipe a sprinkler of novel 
form, which causes the liquid to be ejected in fine spray. 











Sorenson, of Leavenworth, Kan. The object of this inven- 





& WOOD'S STATIONARY ENGINE. 


SKINNER 


tion is to construct cabinets and other articles of furniture 


down and packed in small compass and easily set up again 
for use. 

An improved millstone-dress has been patented by Mr. 
Burrell C. Lambeth, of Thomasville, N. C. The object of 


less friction at the skirt, will be less liable to heat or choke, 
and will grind faster and more evenly, and keep in face 
longer than stones dressed in the ordinary way. 

Mr. Sidney Crowley, of Manchester, County of Lancaster, 
England, has patented a heel plate provided with a central 
screw perforation and projecting studs upon the upper sur- 
face. 

Mr. Isaac Heine, of Leipsic, Saxony, Germany, has patented 
an atomizing tube that can be bent into any desired shape, 
which it will retain. The invention consists in constructing 











-_—_ 


"SKINNER & WOOD'S PORTABLE ENGINE. 


this invention is to dress a millstone so that it will run with | 





An improved grain meter has been patented by Messrs, 
Reuben K. Jumes and Mirabeat 
N. Lynn, of Rising Sun, Ind. 
This invention relates to appa- 
ratus for weighing and measur- 
ing and registering the amount 
of grain that passes through it 
by means of apparatus actuated 
solely by the weights of the 
grain, and thereby be automatic 
in its operation; and the im- 
provement consists in employ- 
ing double-balanced measuring 
buckets suspended from a bal- 
ance beam that is supported up- 
on a-vibrating lever operated 
upon alternately by the weight 
of the grain in one of the buck- 
ets, and the weight of a scale 
beam connected with the free 
end of the vibrating lever, to 
hold the receiving bucket in its 
raised position until the proper 
weight or quantity of grain 
shall have been delivered to it, 
when it will be allowed to drop 
of its weight at once in a pecu- 
liar manner, and in so doing 
close the receiving valve and 
open the discharge valve cop- 
nected to the full bucket, to al- 
low the grain to discharge there- 
from, while the other measuring bucket is by the same 


without nails, screws, or glue, so that they can be knocked. movement raised and acts upon its receiving and delivery 


valves—to respectively open the one and close the other, and 

become, in turn, the receiving bucket—the operation above 

| described to continue so that one bucket will operate upon 

| the other so long as grain is allowed to pass the receiving 
valves. 

eee 


Artificial Indige, 


The following is Biyer’s synthetical process, described 
| by himself: I take orthonitrophenylpropiolic acid, and in the 
cold I mix the said acid with sulphuric acid, as, for in- 
stance, with from about ten to twenty parts, by weight, of 
sulphuric acid, of about 1°84 specific gravity to every one 
part, by weight, of orthonitrophenylpropiolic acid employed. 
In effecting the said mixture care is to be taken to aroid 
a considerable rise of temperature, say, 
20° Cent. The mixture thus obtained 
quickly assumes a bright yellow or orange 
color, and the reaction is allowed to pro- 
ceed in the cold until a sample of the 
mixture, upon being tested for the pre- 
sence of orthovitrophenylpropiolic acid 
by means of glucose and alkalies, no 
longer contains any appreciable quantity 
of the said acid. The sulphuric acid mix- 
ture thus produced is then submitted to 
the action of suitable reducing or deox- 
idizing agents in order to effect the con- 
version into artificial indigo. In practice 
I have found a great number of sub 
stances belonging 1o various classes of 
chemical compounds which act as deoxidiz. 
ing agents upon the above-mentioned new 
product, and I may especially mention fer- 
rous sulphate (green vitriol, copperas). As 
an example of the manner in which I 
prefer to conduct the aforesaid operation, 
I take the orange colored mixture result- 
ing from the treatment of one part, by 
weight, of orthonitropheuylpropiolic acid 
with about from ten to twenty parts sul- 
phuric acid, as above described, and I mix 
the same with a solution containing about 
five parts, by weight, of ferrous sulphate. 
The mixture is then allowed to stand at 
the ordinary temperature until the blue 
color, which it quickly assumes, is fully 
developed, and the dyestuff or coloring 
matter thus produced may be separated 





being considered necessary, as examinations give a clay an atomizing tube of such materials as may allow it to be out of the mass by diluting the result of the operation with 
is | . ; ; r, by which the new dyestuff is ipitated, and ma 
botiom covered with a shallow stratum of sand and stones. ' flexible, to remain in any desired position, and at the same | water, by y prec y 


— 


—Amer. Engineer, 


New Geysers in Montana. 

According to the North Montana River Press, two new 
geysers have appeared in a strip of that Territory known as 
“Sag.” The first was seen about a month ago, but has only 
lately assumed remarkable proportions. It ig situated in a 
small cafion running out from the wall of rocks on the east 
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time prevent the vapor from coming in contact with the me- 
tallie constituent of the tube. 
An improved sunshade-fan, which is simple avd can be 


H. Dennis, of Newark, N. J. 





be filtered and washed. The dyestuff is then ready for use. 
The characteristics of my new dyestuff or coloriny natter, 


| prepared according to the above process, are the following: 
| folded very compactly, and may be used as afan or as a sun-| The dyestuff or coloring matter resembles in appenrance 
shade, as may be desired, has been patented by Mr. James | vegetable indigo, and it can be used in dyeing in a manuer 


similar to it; but it is in a great part soluble in aniline at an 


Mr. Samuel May, of Toronto, Ontario, Canada, has patented | ordinary temperature, and also in an aqueous solution of 
a billiard-table cloth covered on one side with a coating of | sulpburous acid. 
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The “ good old times ” when 8-16 inch tubing brought six- 
teen cents per foot have passed into history. The present 
sharp competitions make the manufacturers look closely into 
small leakages as well as large ones. Work must be rapidly 
done with little waste of material and no porous or blistered 
results. 

Different manufactories have different methods of making 
tubing, as regards the minutis of the work, but on the whole 
they are practically the same in them all. 

A common and easy way is to have the mixed sheet spread 
quite thiv on cotton sheeting in rolls of some fifty yards in 
length. This is wound as fast asspread upon a wooden core. 
The table upon which the tubing is to be made is zinc cov- 
ered and should be very smooth. If the tubes are to be twelve 
feet long three operatives are needed; if fifteen feet, four. 

The roll of sheet rubber is bung in a “‘ rack ” consisting of 
two simple uprights with bearings for a horizontal bar which 
runs through the core. The ‘‘cutter,” or boss of the gang, 
takes a clean squared stick, a trifle longer than the sheet is 
wide, and, slipping it under the edge, acquires a firm hold. 
One of his assistants winds the cotton sheeting off upon a 
second core, while the boss, still holding the rubber, backs 
slowly the length of the table, careful not to stretch the long 
sheet which followshim. Letting it drop upon thezinc, after 
wetting his krife ina convenient water cup (sometimes in his 
mouth), he cuts the sheet away from the roll, leaving it a 
little more than fifteen feet in length. 

The tube makers now gather in their places, all on the 
same side of the table, the ‘‘cutter” standing farthest from 
the roll. The further edge of the rubber sheet is secured to 
prevent slipping. This may be done by running a small 
brush wet with naphtha under the edge of the sheet, or by 
striking with the palm of the hand the whole length of the 
edge, or better still, by having a long strip of board hinged 
to the table, on the under side of which is a corrugated strip 
of vulcanized rubber and on the upper side a few short 
weights of lead. 

The mandrels, or wires, which are to form the core of the 
tubes, are laid upon a table at the back of the workers. The 
wires have previously been treated to either a thorough coat- 
ing of grease or of soft soap, and thoroughly dried, after 
which a light coating of cement made of mixed sheet and 
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In removing the tubes from the wires it is necessary to heat 
them slightly, after which with the end of the wire gripped 
by a vise, they can invariably be slipped off without 
trouble. 

Another way of making tubing is by having the mixed 
sheet spread as thick as the tube is to be, which after being 
folded over upon itself is cut off obliquely; the two edges, of 
course, fit together and form a tube. Into this a wire is 
thrust, and it is either wrapped in cloth and cured as previ- 
ously described, or is packed in chalk without any cloth 
wrapping. 

Tubing made by hand is all lengths, from one foot to 
fifteen feet. That of which we have been speaking is es- 
sentially rubber tubing, that is, it has nocanvas or wire gauze 
in its composition. Of the different styles of tubes that are 
made by hand there is almost no end. 

Tube machines are in use in many manufactories, and in 
some cases do very fine work. One of the most simple of 
these consists of a cylinder which is fitted with strainers and 
a tight piston. In the lower end are a number of holes 
through which run ingeniously constructed mandrels. The 
cylinder is filled with rubber softened by a solvent, the pis- 
ton is pressed down, and the tubes are slowly forced out 
around the mandrel. A short exposure to the air evaporates 
the solvent, and the tube acquires the hardness of unvulcan- 
ized caoutchouc and is ready for the ‘‘ chalk pan.” . 

In tube making half of the time will be saved by having 
the cutter, one who is especially quick, and who can keep a 
knife in good trim. A thin ‘Tuck ” blade is the best. The 
clothes in which the tubes are wrapped, after being stripped, 
should be sprinkled, laid together, and folded smoothly, 
ready for the next heat. If. the sheet rubber sticks to the 
zinc after a heat has been rolled on the table, a little oil rabbed 
into the zinc and then carefully wiped off, or a slight dust- 
ing with French chalk will prevent it. 

It is a good plan to put the talkative man of the party in 
the place of ‘‘ middle man,” as there he is liable to receive 
‘accidental ” blows from the swinging tubes and wet cloths 
which the end men manipulate, and then he will be under 
control, and may, if desired, be kept in a chronic state of 
misery. 

An everlasting mattress for the tube pan may be made 
from asbestos covered with a thin sheet of coarse cloth, the 





some convenient solvent-—naphtha is the most common—is 
brushed over the length of the wire. (Some use no cement 
at all, folding the rubber over upon itself.) In a few mo- 
ments this is dry. A wire is then taken and laid upon the 
edge of the sheet, which has previously been ‘‘ trimmed ” by 
the cutter. The four tube makers strike it gently to “‘ set ” 
the cement, and then turning up the wire slightly, the edge 
is struck wherever nut previously caught by the ‘‘ setting.” 
The wire is then raised free from the table, the sheet straight- 
ened out, and the core rolled over upon itself three or four 
times, gauges in the hands of the workers determining its 
size. The cutter, then wetting his blade anew, goes to the 
further end of the table, and walking backwards, by asingle 
long skilifui stroke, cuts the tube free from the sheet. After 
being rolled forward and back several times, and possible 
blisters being pricked, the tube is taken by the “‘ end men,” 
swung over tae heeds of the ‘‘ middle men,” and deposited 
upon the rear table, which is upholstered with a mattress of | 
cotton cloth to prevent the waxy vulcanized tube from | 
‘* breaking down ” or becoming jammed. The same process | 
is repeated until the entire sheet has been used. 

This kind of tubing has an advantage over that made of 
one thickness of stock; -inasmuch as-it is very strong, and 
having no seam is not liable to break open longitudinally. 

When a ‘‘heat” of tubes has heen made and laid upon 
the mattress, then comes the process of wrapping them in 
cloth moulds. These moulds, or ‘‘ formers,” are simply long 
strips of cambric muslin or other fine cloth, which are 
thoroughly wet and laid upon the rear table. The endmen, 
taking the top one, lift it over and stretch it upon the 
zine table, and the tube is then lifted over, and having been 
laid upon the cloth, the edge is lapped over it, brushed down 
with the fingers, drawn tight, and with a quick roll wrapped 
as securely as a mummy in its shroud. In this, care should 
be taken that the cloth is not too wet, as they are apt to slip 
and cause damaged places. 

It is further tightened, howwver, by a process of rolling 
either with four skort boards ur with one long fifteen foot 
board. ‘The latter is preferapie. Boards are sometimes cov- 
ered with heavy frictioned canvas, which increases their 
rolling power and prevents warping. An iron pan, upon 
which is laid a thin mattress of coarse cloth, receives the 
tubes for the vulcanizer. They may be packed in layers, 
three, sometimes four deep, depending upon the size of the 
tube and the weight of the mandrel. Some of the heavier 
ones will need supports at both ends and a deeper bedding in 
the middle. 

Sometimes the tube after being wrapped in cloth is heated 
until the rabber is thoroughly softened and has taken the 
necessary form, when it is plunged mto water, the cloth 
stripped off. and the tube then buried in French chalk ‘and 
vuleanized. This manner saves the cloth, which otherwise 
would soon be burned so as to be useless, but it is not profit- 
able on account of the time 1t consumes. 

After the tubes are “ cured” the cloths should be strippéd at 
once. or if they grow dry and cold should be wet before strip- 
ping. This simple precaution alone will save twenty per 
cent of the cloth, while the skill of a careful yet rapid-* old 
hand.” as compared with the clumsiness of a “ green hand,’ 








will surprise one unaccustomed to such comparisons. 


latter to be renewed from time to time as it is burned up. 
An ingenious “‘ blister pin” is frequently made by cutters 


| of a sharp piece of wire which is driven into the handle of 


the knife a little above the blade and bent away from it. In 
this shape it is always at hand and cannot be lost in the 
scrap. 

Pure “ gum tubes” should be dusted with chalk before 
being wrapped in cloth, as otherwise it will be impossible to 
remove the cloths whole.—Rudbber Era. 
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To the Editor of the Scientific American : 

I have succeeded in showing by actual demonstration that 
a ventilating flue or duct, running up through a building 
cither as a chimney or ventilating flue built in the wall, will 
not in extreme cold weather convey the heated or foul air 
out ofaroom. The chimney or the flue must be warmed by 
artificial means or current produced by fan blower to pro- 
duce the desired result. It not only does not carry off the 
heated or foul air, but cold air will come in through registers 
in such flue, whether they are near the ceiling or at the floor 
line, until the air in the room gets to be overheated. - And 
also if indirect radiation is used in heating by passing air 
over steam coils in air boxes there must be flues for conduct- 
ing the cold or the foul air out of the room, if you would 
warm a room with rapidity and success. 

As an illustration, the plan now adopted in the Microscopi- 
cal Room in the University Hall building. This building is 
four stories high and basement; the room on first story in 
southeast corner, with three large windows on east side and 
two windows on south side of room. 

The heating of this room was from register in floor in 
southwest corner, hot air coming iv over steam coil; in north- 
east corner a sarge radiator, which had become necessary to 
keep the room warm. With this arrangement the room had 
been so cold as to be a source of continual complaint. 

About the first of February I placed two registers in the 
floor in the central part of the room, about twelve feet apart, 
connecting these registers by galvanized iron tubes, eight 
inches 1n diameter, twelve feet long, and thence by tubes 
twelve inches in diameter to chimney or flue running out of 
roof of building. In the bottom of this chimney a smali 
steam coil is placed, which gives the flue and the connecting 
tubes to register a good draught, making a complete revolu- 
tion in the heating and ventilation of this room. 

So great is the change that doors and windows may be 
opened and thermometer run down to thirty, and in an 
hour, by closing doors and windows, go back to sixty, and 
yet have the air pure. ANDREW CLIMIE. 

University of Michigan, Ann Arbor, 

March 16, 1881. 
tt 

Serpents’ Eggs a Cure for Hay Fever and Catarrh. 
To the Editor of the Scientific American : 

There is one feature connected with sulphocyanide of 
mercury (Pharaoh's serpents’ egg material), as produced from 
the pernitrate) which deserves attention at the hands of 
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medical gentlemen. It is its power to arrest coryza, hay 
fever, cold in the head, and all similar affections. The 
slightest ‘‘ whiff” of the thoroughly dried precipitate (mer- 
curic sulpho-cyanide) will, in from seven to ten minutes, or 
less, produce @ first-class specimen of coryza (when thor- 
oughly dried it is an impalpable powder); and, acting on the 
homeopathic principle of similia similibus curantur, I have, 
in myself and others, arrested violent attacks of like nature— 
through taking cold—by slightly snuffing it in the nostrils. I 
have it in a small pasteboard box, wrapped in paper, i. ¢., 
the box (it ia difficult to confine the dry powder), with a 
rubber band around it. I simply ‘‘snap” this band, without 
opening box or rémoving paper, and inhale the dust. It is 
infallible, J. De W. CHURCHILL. 
Richmond, Va., March 16, 1881. 
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An Honest Letter of Thanks. 


The following is from a prominent and successful clergy- 
man in Ohio, but who requests that his name may be omit- 


ted. 
To the Editor of the Scientifie American: 

I am a Presbyterian clergyman, thirty-four years of age, 
and have been.a subscriber to your two weekly publications 
for several years. This letter is to tell you in some degree 
how your papers are of use to a clergyman. 

You noticed recently ‘‘A Rich Man’s Workroom,” that of 
Mr. Robert Coleman, of the great Cornwall estate; it was an 
item of decided interest, but your paper comes into many 
‘more humble workrooms. My own adjoins my study; in it are 
a lathe and five-inch aperture telescope, all of my own con- 
struction, save the grinding of the telescope lenses. Also a 
battery, tools for wood and iron, various bundles of 
wire, and bottles of chemicals. The room is fitted for work 
and for experiment; and during these seven years of my 
work as a minister,not a week has passed without my pre- 
sence in the workroom, at something there. You may re- 
member receiving from me two years ago a sample of my 
work. Now, then, into this workroom your two papers come 
regularly, and I assure you they are very welcome. When 
I have read my two papers I carry them to a mechanic, he 
reads them; I carry them to our physician, and he reads 
them. A good paper is worth carrying to others. 

My parish is very large; my work in it considerable and 
burdensome, but the workroom affords my best recreation; 
for it I have chosen the best room in the house. While other 
clegymen find delight, and very properly, with their gun, 
oar, or fishing tackle, give me a tool, a crucible to watch, or 
an idea to work out in material form. I want no better de 
light, and with the delight comes successful endeavor, some- 
thing to use. The correspondence of my workroom—for it 
stationery is provided and a desk—is considerable and in- 
creases. 

But further. You may think my sermons not orthodox, 
and my habits of study quite unusual. [ tell you that I have 
often quoted from your publications facts pertaining to sci- 
entific research, and ysed them for illustration and informa- 
tion in my sermons before an audience of three hundred. I 
read po other paper as thoroughly as yours, though I have 
many. I believe it is rare that a new advertisement appears 
in the ScrentiFic AMERICAN that I do not discover. So I 
thank you from my study for your papers. They afford’ a 
profitable relief for a tired brain; and then at the second 
reading, real material for the study of any mind. A young 
man has just called to invite me to scientific experiment at 
his house when I have time. I shall be glad to go. The 
next man will want some laboratory work done, and I am 
always ready for that. If I could do more of this investigat- 
ing it would be most welcome work. Mr. G. M. Hopkins, 
Mr. Robt. Coleman, and Mr, T. A. Edison enjoy their investi- 
gating labor, I very well know, and I do not wonder at all 
that any such man forgets to eat and to sleep in the prosecu- 
tion of work. Questions to ask you occur constantly. Once 
a year I venture to send you such as are not answered by that 
time, so what you receive from me are sifted questions. Go 
on Messrs. Editors, you are giving us a good thing in your 


papers. 











Mr, Jonathan C. Deuel, of Reynale’s Basin, N. Y., has 
patented an improved apparatus for bleaching fruit. The 
object of this invention is to set the original color of the 
fruit and vegetables, such as apples, pears, peaches, pota- 
toes, ete., or bleach them immediately after they are sliced, 
so that they will not afterwards, in the drying process or 
manipulation, become discolored by exposure to the air and 
light. The invention consists of an improved fumigator de- 
signed especially for the convenient reception, exposure to 
the sulphur fumes, and removal of the fruit or vegetables, 
and for a continuous automatic supply of sulphur, and to 
prevent the escape of the fumes to annoy the operators, 

An improved seed sower has been patented by Mr. Mason 
Gibbs, of Homer, Mich. The object of this invention is to 
furmsh seed sowers for sowing clover seed, timothy seed, 
and other fine seeds. It 1s so constructed as to sow the seed 
uniformly, and it can be readily adjusted to sow any desired 
quantity of seed to the acre. 

Martha J. Dorsett, of Prince George's County, Md., has 
patented a fruit drier, so constructed that it can be readily 
moved from place to place, will protect the fruit from m- 
sects, and may be compactly folded for storage and trans- 





portation. - 
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NEW GRAPPLING TOOL FOR OIL WELLS. 

A simple and effective tool for recovering drilling tools 
from oil and other drilled wells, is represented in the an- 
nexed engraving, The tool consists of two solid ratchets 
rigidly secured, at some distance apart, with their teeth 
toward each other, on the long shank of the grappling tool, 
and of two corresponding movable ratchets encircling the 
tool shank and held by springs with their teeth nearly in 
contact with those of the fixed ratchets. A cylindrical 
hammer encircles the top of the tool shank and the upper 


ratebets, by means of which the loose ratchets are alternate- 


ly driven against the fixed ratchets to make the grappling 
tool rotate downward in one direction. 

Fig. 1 shows the exterior of the tool, and Fig. 2 is a sec- 
tional view showing internal parts. 

In operating this device, it is lowered into the well until 
the lower end of the tool is engaged upon the drilling tool 
that is to be recovered. 
The hammer is then 
drawn quickly up, so 
that the upper surface 
of its block is brought 
in contact with the 
loose ratchet, forcing 
it against the fixed 
ratchet, and making its 
teeth slide on the cor- 
responding diagonal 
surfaces of the teeth of 
the loose ratchet, so 
that by friction and 
inipact the ratchet is 
made to rotate and im-, 
partits motion through 
the shank to the tool. 
Then the bammer is 
permitted to fall upon 
the lower ratchet, ro- 
tating the ratchet, and 
consequently the tool, 
in the same direction, 
and the hammer is 
thus operated until it 
has produced the de- 
sired effect by driving 
down and rotating the 
tool, causing it to se- 
curely grapple with 
and unscrew the drill- 
ing tool that is.to be 
removed from the well; 
and when the drilling 
tool is thus grappled 
and unscrewed by the 
application of repeated 
torsional blows of the 
hammer it is raised, to- 
gether with the drilling 
tool, by means of an 
ordinary drilling stem 
or cable attached to the 
hammer, and by the 
engagement of the 
block against the low- 
er face of the upper 
ratchet. 

To those familiar 
with the difficulty of 
removing tools from drilled wells the advantages of this 
simple tool will be at once apparent. 

This device was recently patented by 
of Buttsville, Pa. 
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The Largest Farm. 

The wheat ranch of Dr. H. J. Glenn, about twenty 
miles above the town of Colusa, Colusa county, California, 
is perhaps the largest and best known in the State. The 
Chicago Tribune says that on being asked recently why he 
raised nothing but wheat, Dr. Glenn replied: ‘It is the 
only crop that will bear transportation; it is the only crop 
not perishable. I must not raise on my land what ruins me, 
but what is profitable.” Dr. Glenn’s ranch comprises about 
60,000 acres of land, and the number of acres in wheat each 
year ranges between 40,000 and 50,000 Reckoning an aver- 
age of from 20 to 25 bushels to the acre, the aggregate crop 
each year amounts to something more than 1,000,000 bushels. 





Fairchild’s Grappling Tool for Oil Wells. 


Mr. O. J. Fairchild, 


This enormous amount of grain requires vast appliances for | 


planting and bringing it to market; and the capital invested 
in machinery alone sums up a considerable fortune. 

During the harvest time there are employed on the entire 
ranch some 500 men. Dr. Glenn is general-in-chief of his 
force, and the ranch is divided, for convenience of opera- 


tions, into nine smaller ranches—each with dweiling house, | 


baros, blacksmith shop, and other necessary buildings. In 
charge of these are seven foremen, under whom are sixteen 
blacksmiths, fourteen carpenters, six engineers, six machin- 
ists, five commissaries, and numeroys cooks and servants. 
The common workmen are divided into gangs, and detailed 


where they are needed. There are 130 gang plows; 60 


herders, to which belong 180 wagons; 6 cleaners, 100 har- 
rows, 18 seeders, 6 thrashers, 6 engines. Besides, there are 
many smaller instruments and vehicles, which cannot be 
classified. Co-operating with their human brethren in the 


te 1,000 brood mares and younger stock which has not 


Scientific American. 
great labor are 1,000 work horses and mules, with a kinship 


| yet achieved the dignity of labor, There are 82 dwelling 
houses, 27 barns, 14 blacksmith shops, and other structures 
sufficient to swell the aggregate to 100. The machinery 
| could not be replaced for $125,000; the work horses and 
| mules are worth $110,000; the brood mares and young stock 
$75,000, and the buildings on the place $100,000. 
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| Treatment of Pain by Mechanica! Vibrations. 
For some years past Dr. Mortimer Granville has been oc- | 
cupied with important researches upon the possibility of | 
| combating neuralgia by mechanical means. Proceeding 
| largely upon theoretical considerations, he canie to the con- 
| clusion that a series of interrupted mechanical shocks to a| 
nerve would diminish its sensibility, and for that purpose in- | 
vented a small instrument whereby a succession of rapid 
blows could be kept up upon the skin. Many physicians in 
London and Paris have seen and emplvyed the apparatus, 
and spoken of it with approval; but Dr. Granville forbore to 
bring it under general notice until] it had been thoroughly 
tested. He has paid the penalty of his patience, and the old 
story is repeated of the publication of an idea by another per- 
son by whom it was conceived long after the one who first 
thought of it, but who did not proclaim it to the world. In 
justice to himself Dr. Granville should forthwith point out 
how he arrived at the idea, and state his experience of its 
practical enforcement. Meanwhile it may be interesting to 
summarize the statements of M. Boudet de Paris, who writes 
on the subject in the current number of Le Progrés Médical. 
After alluding to Dr. Brown-Séquard’s observation that 
chloroform applied over the skin of an anima) produces gene 
ral aneesthesia by its irritant action on the peripheral nerves, 
he points out that all irritants or revulsives may be placed in 
one category—such as actual cautery, hypodermic injections 
of water, application of metals, magnets, tuning-forks, elec- 
tricity, vesicatories, sinapisms, Compresses. steeped in ether 
or chloroform, a motley group, but each intended for the 
same end—the relief of pain; they all operate by irritating 
the terminal twigs of sensory nerves. Vulpian long ago 
showed the good effect of the local application of chloro- 
form; and Landouzy bas recently pointed out the remarkable 
influence in controlling the cough of plithisis of hypodermic 
injections of water; while the cautery, acupuncture, and 
each of the forms of electricity are commonly applied to 
relieve pain. The action of metallic applications—metallo- 
therapy—of which we have heard so much ix the last few 
years, was best explained on the theory of vibrations by 
Vigouroux, who proceeded to experiment upon the effect of 
sonorous vibrations, which he thought might have a direct 
mechanical effect upon the sensory nerves. By the aid of a 
large tuning-fork and sounding board he caused hemianes_ 
thesia to disappear, and provoked contractions in hysterical 
subjects at La Salpétriére, as rapidly as with the magnet or 
electricity. The pains of an ataxic were subdued when his 
legs were brought under the influence of these sound waves. 
M. Boudet de Paris then thought this might be applied 
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least change in the strength of either of the deflectors, and 
if they are at different temperatures will turn through an 
angle which, if small, may be regarded as a measure of the 
temperature difference. ‘A small mirror suspended from the 
lower needle of the pair serves to reflect a spot of light on to 
a scale in the usual way. 

i 

IMPROVED ASH SIFTER. 

The sifter shown in Fig. 1 in perspective, with a portion 
broken away, and in Fig. 2 in vertical section, is believed to 
be superior to other devices for the same purpose, as very 
little effort is required to operate it, and the motion being 
rotary, the whole body of ashes is simply turned over, and 
not moved by main force, as in sliding sifters. It is free 
from dust, and delivers the ashes to the barrel, while the 
cinders pass out of the spout and drop into a hod or other 
receptacle. 

The sieve consists of a cylinder having wooden ends and 
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locally over a nerve-—the sonorous being changed to mechani- 
cal vibrations by means of a small button attached to the 
resonator, and applied over the nerve. He therefore contriv- | 
ed a small apparatus consisting of an electrically mounted | 
tuning-fork, the vibrations of which were transmitted to a rod | 
which could be easily applied over a nerve. Ina healthy man 
this mechanical excitation produced rapid local analgesia, 
| often anesthesia, the maximum effect being by application 
‘over a nerve which could be compressed on a bony surface. 
| When placed against its skull its walls vibrate in harmony 
| with the tuning-fork, and a sensation of approaching vertigo, 
‘frequently followed by a desire for sleep, is produced. An 
| attack of migraine can be cut short by the application. 
| 





Neuralgia—especially of the fifth, where the nerves issue 

from bOny canals—disappears after a few minutes’ applica- 

tion of the instrument to the nerve at such points, but in the 

case of deeper-seated nerves, much protected by soft parts, it 
| is more difficult to get good results. The writer suggests this 
| treatment for the pains of ataxics and syphilitics; he thinks 

there is no limit to its applications, and suggests that perhaps 
| cranial vibrations may induce cerebral and thus general 
| anesthesia. Its mechanical action is comprehensible, when 
|we see how simple friction of the skin may soothe very 
acute pain. He does not regard the number of vibrations as 
important. This, however, is, we believe, a point on which 
Dr. Mortimer Granville lays the greatest stress. — Lancet. 

__ or +O 
A Magnetic Thermometer. 

It is well known that the ‘‘permanent” magnetism of 
steel magnets is not constant, but changes slightly with 
changes of temperature, the magnet becoming weaker when 
warmed, and recovering its strength as it is cooled. The 
magnetic thermoscope described by Sir W. Thomson (“‘ Pro- 
ceedings Royal Society”) is intended to indicate differences 
of temperature by showing differences between the magnetic 
moments of steel magnets. Two thin wires of hard steel, 
| each one centimeter long, are arranged so as to form a nearly 
astatic couple, being magnetized to equal strength and set in 
opposite directions, but not quite parallel, so that they set at 
right angles to the magnetic meridian. Two other magnets, 
about twice the size of the former pair, are placed one on 
each side of this astatic couple as “deflectors,” being laid in 
| one line nearly along the magnetic meridian, with their simi- 
lar poles facing one another at about two centimeters apart. 
| When properly adjusted the little astatic pair suspended be- 

tween them wil! be found to be excessively sensitive to the 
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KELLY’S ASH SIFTER, 


wire cloth sides, B B’, which are opened on diametrically 
opposite sides and extended inward. The ashes are poured 
into cylinder through one of the openings, A A’, the inclos- 
ing box is shut, and the cylinder.is turned, so that the cin- 
ders are delivered from one of the curved sieves to the other, 
while the ashes drop through the inclined sieve into the bar- 
rel. When the ashes have been all removed from the cin- 
ders the cylinder is turned in the reverse direction, when 
the cinders pass out through the openings, A A’, and are 
delivered to the hod or other receptacle through the spout, 
C. It will be seen that this sifting apparatus is eutirely in- 
closed, and that in consequence no dust is allowed to escape. 
The sifter is simple, compact, and inexpensive. 

For further information in regard to this useful invention, 
address Mr. Geo. B. Kelly, 162 Broadway, Cambridgeport, 
Mass. We call attention to an advertisement in the Busi- 
ness and Personal column relating to this invention. 

——— 4+ > 
A Buried City in Algiers. 

French newspapers report the discovery in Algiers, by 
the archeologist M. Tarry, of a city which had been 
entombed in the sand. M. Tarry’s attention bad been 
awakened by the mound like appearance of the sandy soil, and 
some digging brought to light the minarets and upper portion 
ofamosque. Further excavations laid bare a terrace, a tower, 
and about a dozen houses, all in excellent preservation. He 
reported his discovery to the Government of Algiers, which 
has undertaken to bave the site thoroughly explored. The- 
place is in the southern part of the province, not far from the 
town of Ouargla, and exposed to the full blast of the sandy 
winds from the desert. Probably a succession of siroccos 
bearing clouds of sand completely filled up the streets and 
houses, making the town uninhabitable, and so drove out 
the population. At present there is no ground for conjecture 
as to the date of the occurrence. 











_ shelf, upon which the boiler 
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IMPROVED DRYING KILN. 

A cheap and economical apparatus for drying lumber, 
staves, and other material, has been long needed, and a great 
deal of time and money has been expended in experiments 
in this direction without corresponding results. Messrs. E. 
& B. Holmes have perfected a dry kiln which seems tocom- 
bine all the necessary requisites for a successful drying ap- 
paratus, 

This dry kiln, which is represented in the accompanying 
engraving, is composed of several sections, 
more or less as desired. In the bottom of 
each of these sections are placed two sets 
of steam coils of novel construction, one 
a>ove the other, for radiating the heat, and 
on the side of each section is a thin apart- 
ment containing condensing pipes filled 
with cold water, supplied by a pump or 
otherwise. 

The air in the bottom of the k'ln, 
being heated by the steam coils, passes up 
through the material to be dried, to the 
top of the kiln, carrying the moisture with 
it. Here it enters the thin condensing 
apartment and passes down, leaving the 
moisture upon the condensing pipes, and, 
being cooled, again passes downward 
under and through the steam coils, where 
it is reheated, when it again rises up 
through the material, and so on. In this 
manner a very rapid circulation is secured, 
which carries the moisture from thé 





Scientific American. 


ally pitch back to the boiler. The boiler has a tube, F, for 
fillicg it, alsoa water gauge and a safety valve, and is heated 
by means of a flame of gas or of an oil lamp provided with an 
Argand burner. When oil is used, an oil tank, D, con- 
nected with the burner by a tube is placed on the shelf. 
| It is of the greatest importance to maintain a uniform heat 
in the incubator, and mechanism is provided which automa 
tically regulates the temperature. A spiral metal thermo- 
meter, G, of well known construction, is attached at one 
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material to be dried and deposits it upon 
the condensing pipes, from which it rans 
into a conductor and passes out of the 
kiln, the same air being used over and over. 

Car tracks pass through the kiln, and 
extend far enough in each direction out- 
side of the kiln to allow of loading, dry- 
ing, and unloading at the same time. In 
this way the kiln is kept open only long 
enough (to pass one car out and another tn, 
and as only one section is opened, the 
others are not affected or cooled by it. 

The doors of the kilns are made double 
thickness with an air space between, and 
are swung on cranes, so that one person 
can handle them with ease. 

Messrs. E. & B. Holmes, who are the 
inventogs and patentees of this kiln, claim 
for it better results than can be. obtained 
by anything else in use, having tried others 
and abandoned them, and they have now 
kilns of this kind that hold about 200 000 
staves which they ure using in connection 
with their barrel factory, the latter being 
filled with the Holmes barrel and stave ma- 
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HOLMES’ DRYING KILN. 


chinery. ‘This firm bas en auxiliary apparatus invented by ,end to a binding screw, fastened to the ceiling of the 
them for taking the condensed water from the dry kilns and | box, end connected with the battery by a wire, and the other 


returning it to the boiler without the aid of pumps. 


,end of the thermometer is attached to an index pivoted in 


Any further information respecting either dry kilns or the center of a curved scale at the side of the incubator, 
stave and barrel machinery may be obtained by addressing which can be adjusted by means of a journaled endless 


Messrs. E. & B. Holmes, Buffalo, N. Y. 
—_———_—< + 6 
IMPROVED INCUBATOR, 


| screw. 
| The index is provided with rectangular arms, which are 
; hinged in such a manner that they can only bend upward, 


Au improved incubator, which regulates its temperature ‘and can never form less than a right angle with the hand, so 
and shifts tke eggs automatically at regular intervals, is that if the thermometer continues to rotate the needle or 
shown in the annexed engraving. It is provided with a hand, after the ends of the arms rest on the end pieces of 


series of longitudinal cloth 
haramocks or egg receivers, 
attached to end pieces pivoted 
to rigid supports auua to mov- 
able bars, which are antomati- 
cally moved so as to shift the 
eggs at regular intervals by 
suitable levers controlled by 
ciock-work. The gas or oil 
cock of the flame of the boiler 
for heating the meubator is 
controlled by means of a pair 
of electro-maguets, connected 
with a battery, and with a 
metal thermometer provided 
with an adjustable scale so 
that the temperature of the 
incubator is regulated auto- 
matically. 

Inthe engraving, Fig. 1 1s 
@ perspective view, and Fig. 
21s a vertical section. The 
box 1s constructed with rab- 
beted corner posts and a 
double casing, the space be- 
tween being filled in with non 
conducting material The 
box is also provided with a 


and sutomatic regulating de- 
v.ces rest. The baler, C, 1s 
provided with the pipes for 
conducting steam to and 
from the heating tubes circu- 
lating in the box,aod arranged a 
m0 such a manner as to gradu- 





LA BARGE’S INCUBATOR, 
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the scale, the arms will not break, but will incline at the 
joint or hinge. 

By means of the endless screw the scale, and consequently 
the thermometer, can be made to correspond with the mer- 
cury thermometer at the top of the incubator, The end 
pieces of the circular scale are connected with the electro- 
magnets by the wires, and the magnets are in turn connected 
with the battery. 

The armature of the magnets is attached to a spring which 

holds it in a central position in relation to 


, the two magnets, This mechanism con- 


trols the gearing, which operates a horizon- 
tal shaft driven by clockwork and acting 
upon the burner. The eggs are placed in 
longitudinal bammocks or receivers, made 
of canvas, attached to bars which are 
fastened to end pieces, which are pivoted 
to fixed bars and to movable bars. The 
movable bars are acted upon by the works 
of the clock, which are constructed similar 
to the striking mechanism of an ordinary 
clock, so that the receivers are moved at 
regular intervals. 

The eggs having been placed into the 
hammocks, the metal thermometer, G, is 
regulated and adjusted according to the 
liquid thermometer. If the flame of the 
burner under the boiler is too large, too 
much steam will be generated and the air 
in the box wil] become overheated. The 
thermometer, G, expands, and, moving the 
index, the electric circuit is closed, operat- 
ing the mecbanism which turns down the 
flame of the burner. If the air in the box 
is too cold the above operation is repeated, 
but all parts move in the inverse direction, 
and in this manner the temperature can be 
controlled automatically. If desired, alarm 
bells may be arranged to ring when the 
temperature rises too high or falls too low. 

Shallow vessels containing water will be 
placed above the steam tubes for the pur- 
pose of supplying the air in the incubator 
with necessary quantity of moisture. 

This invention was lately patented by 
Messrs. Chas. L. and Henry 8, La Barge, 
22 Nicholson Place, St. Louis, Mo, 

eek tp 
NEW INVENTIONS. 

Mr. John Menahan, of New Yofk city, 
has patented an elastic band-fastening for 
pocketbooks. It consists of an elastic 
band and plates provided with a book and 
slot to allow interlocking. 

Mr. David W. Frazee, of Skaneateles, 
N. Y , has_patented an embalming table, 
consisting of the two equal perforated hinged sections with 
side and end pieces, folding legs, braces, with fastenings. 
It is provided with adjustable head and foot rests. 

Mr. Pearly N. Dixon, of Cahoka, Mo., has patented a 
stock for hand and other drilis, so constructed that the drills 
can be easily, conveniently, and rapidly worked. 

Mr. Ambrose Mathews, of Kewanee, Ill, has patented a 
force pump. A stem valve and spring-actuated hollow 
piunger, or piston, working in a close-bottomed cylinder, is 
so arranged that on the up stroke the valve lifts above the 
piston, and admits water to enter the top of the cylinder and 
flow intoand below the piston, 
while on the down stroke the 
valves close down in the top 
of the piston, so that they act 
together as a solid piston in 
forcing water. 

Mr. Andrew J. Curtis, of 
Monroe, Me., has patented an 
improved spring bed. having 
rows of upright spiral springs 
whose enlarged tops are con- 
nected with each other and 
the inclosing bed frame by 
rings and braces in such a 
manner that they can move 
only in a perpendicular line, 
so that when compressed the 
spirals of the springs will not 
come in contact with each 
other, said springs having 
their upper ends firmly and 
unyleldingly secured to their 
bodies to prevent their lateral 
contraction and expansion. 

An improved car door latch 
has been patented by Messrs. 
W. McCombie and T. J. Mor. 
gan, of Chicago, Ill. Theob- 
ject of this invention is to 
construct a lock, especially 
designed for cars, that is easy 
of repair, of superior dura- 
bility, aud that can be at- 
tached to a car door in less 
time than other locks in 
‘4 vee, ‘ 
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BRANCHIOPOD CRUSTACEANS. 

Unquestionably the most interesting group of all crusta- 
ceans (crabs, lobsters, shrimps, etc.) are the branchiopods or 
branchipeds. They occur in salt and fresh water, and usu- 
ally in great numbers. When taken out of the pool with a 
common dipper and dropped into a glass jar with some 
water, their most graceful motions can be observed at 
leisure. They swim slowly backward, incessantly paddling 
with their branchial feet, of which there 
are usually eleven pairs on either side of 
the upper body. Each of the leaf-like feet 
has a sort of a gill attached for breathing, 
in the shape of an oval fleshy lobe. The 
head is rounded, and has two large stalked 
eyes at thesides. A little above the eyes 
there is on either side a thin delicate anten- 
na, or organ for feeling. The tips of the 
feelers are beset with microscopically 
small touch-globules and bristles. little 
below the eye stalks there are a pair of 
claspers, often with hooks, large in the 
male, and smal] und simple in tbe female. 
The male claspers are sometimes flat and 
curiously branched, as in the genus Strep- 
tocephalus, Fig. 6. 

Between the male claspers there are 
often two fleshy lobe-like tongues, which 
are usually found coiled spirally beneath 
the head. These fleshy processes are 
curiously branched in the genus Chiro 
cephalus, Figs. 5 and 7. The mouth is 
closed by a pair of minute jaws, which, 
when viewed under the microscope, look 
like two currycombs. Below these there 
are two more pairs of very minute jaws 

All members pertaining to this family 
take their food from the soil of the ponds 
or pools in which they occur. They oc- 
casionally strike against the mud, whirl. 
ing it up, thus getting a quantity into the 
external channel between their feet. The 
motion of the latter is such as to gradually 
drive the mud toward the head, and mi- 
croscopic organic matter (alg@, etc.) con- 
tained therein enters the mouth and 
stomach. F. Spangenberg,. Ph.D., first 
mentioned this fact in 1875, and I have 
frequently observed the same in Zubranchi 
pus, Streptocephalis watsoniti P., ete. 
Under no circumstances will they ever 
partake of chopped meat or bread pleced 
in the aquarium; for as soon as the decom 
position of the meat begins, all the indi- 
viduals will die. 

Just below the last pair of branchial 
feet the external sexual organs may be 
seen, contained in two united segments. 
Below the sexual organs is a cylindrical prolongation of the 
body, the so-called post-abdomen, to which the two united 
sexual segments also belong. The post-abdomen ends usu 


Packard. 





of Artemia gracilis, Verrill. 
ca, Verrill, Male. Mono Lake, Cal.—17. Head of Artemia fertilis, Verrill, 
Thamnocephalus piatyurus, Packard. Entire male. Half of natural size. S¢en from above. Kansas.—19. Head 


of female of the same. Side view.—20. Side view of the last few segments of abdomen with telson of 18. 


| ally with a furca or terminal fork. The latter consists of 
two more or less long, flat, and stiff bristles fringed with 
finer bristles (sete). 

The furca undergoes great changes in salt water species 
according to the density of the water; the furca is therefore 
of but little value in the determination of species. In 
Thamnocephalus, Fig. 20, we find a rudder-like, flat, broad 
appendage instead of a terminal fork, the latter being but 








1. Bubranchipus vernalis, Verrill. Male, about twice natural size. Author's drawing.—2. Head of Hubranchi 
pus. Male, much enlarged. front view. After Verrill.—3. Head of Bwubranchipus. 
Author's drawing —4. Head of a hermaphrodite of Mubranchipus. Male and female claspers on one and the same 
animal. Sexual! organs accordingly. Author's drawing.—5. Head of Chirocephalus, Holmani. 
ral view of male. From Woodbury, N. J.—6. Head of Sireptocephalus sealii. After Ryder. 
From same locality.—7. Same as Fig. 5. Front view.—8. Same as5, Female, front view.—9. Head of Branchinecta 
arctica, Verrill. Male. From Labrador. 
land.—11. Head of Streptocephalus t«xanus, Packard. Male. From Texas.—12. Head of Branchinecta coloraden ia. 


Male. From Colorado.—13. Head of 12. Side view.—14. Head of female of 12. Side view 
16. Head of Artemia moni- 


Great Salt Lake, Utah.—18. 


10. Head of Branchinecta grenlandic., V errill. 


Connecticut and Massachusetts. In salt water. 
Male. 


Male. 


BRANCHIOPOD CRUSTACEANS. 


occur in the hot season only; others, like Hubranchipus ver- 
In midwinter, when ' determining the different species, from basing them on cha- 


| Sates indicated by a median notch. 


nalis, Verrill, Fig. 1, only in winter. 





Female, slightly enlarged. 


Male. 


mild weather sets in, and the thin coat of ice gradually melts 
away, Hubranchipus can be seen by the thousands near Mas- 
peth, L. L., in ponds along the railroad track. They are of 
various hues of red, more or less transparent, and measure 
about one inch in length when full grown. The female 
drops her eggs every few days; the latter are dark brown, 
spherical, and finely granulated. The eggs of other genera 
form perfect mathematical figures, and are very peculiar. 
The smaller pools nearly ali dry up in the 
bot season, being occasionally filled by 
rains. Hubranchipus are supposed to be a 
relic of the ice age, and are never seen in 
summer. 

The eggs of branchiopod crustaceans . 
show the singular phenomenon of hatch- 
ing only after having once been dried up 
Perfectly dry mud from the pools in which 
they occur will develop the eggs contained 
therein, after adding water,in a tumbler 
or jar, within two or three days, The 
young at first look entirely different from 
the adult, and swim about very actively. 
They shed their skin a number of times, 
and every time reappear with an additional 
growth of feet and increased body, until 
mature. Car F. Gissier, Ph.D. 

Brooklyn, N. Y. 

=~. 
THE STURGEON FAMILY. 

This family of fish have no bones like 
the cod, salmon, herring, ete., but, in- 
stead, have soft flexible gristle. The stur- 
geon is for some countries as important as 
the salmon, and is most common in East- 
ern Europe, living both in the sea and the 
large lakes, and at certain seasons of the 
year ascends the rivers in large schools, 

In Russia a large proportion of the po 
pulation is supported by the sturgeon fish. 
eries, where it is salted, smoked, sun- 
dried. From it is obtained the Russian 
isingluss and caviare, All attempts to hatch 
sturgeon eggs and raise the fish artificially 
have so far been failures. 

The finest kind of sturgeon (of Europe), 
whose flesh is almost as high-priced as that 
of the salmon, is the sterlet (Acipenser ru- 
thenus), which seldom measures more than 
two feet, and averages eight and a half 
pounds, is found in the Danube, Salzach, 
the Drau, and Dniester. From its air blad- 
der the finest isinglass is made, and from 
its roe the finest caviare. 

The Prussian Ministry of Agriculture, 
in 1872, accepted an offer from De Koch, 
of St. Petersburgh, to plant 100,000 young 
sterlets from the Volga in -the rivers of 


After Ryder. Late- 
Side view of male. 


From Green- 


15. Head 


Some branchiopods |! Germany, especially in the piscicultural establishments. 


Witb our American sturgeon great confusion bas resulted in 
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racters of insufficient value, and from the fact of the differ- 
ences in appearance existing between the old and young. 
In the young the snout is Jong and slender, which, by being 
absorbed or failing to grow as fast as the rest of the body, 
with the larger aturgeons presents a blunt form. In some the 
shields or plates in the young are well developed, which, as 
they become more mature, disappear. Santher speaks of 
tue same tendency eccurring with the European sturgeon. 
In nu:nbers the sturgeon will compare favorably with any of 
our staple food fishes, As an article of food in the fresh 
state they are not generally popular, as few people under 
stand the various methods of cooking. The Canadian- 
French prepare 4 soup from the flesh which has much the 
flavor of chicken soup, but being very rich requires a strong 
stomach to retain it. A very good pickle is made by 
first boiling the fiesh and afterwards pickling it in vinegar. 
But undoubtedly the best method of preparing the flesh is 
by smoking. The sturgeon are first skinned and the viscera | 











theo ten ts oot dhctaideachaherth The rod is banagtt 
to a poiut, and the gum digger pierces it into the ground. 
Practice and experience enable him to tell whether he is 
touching a stone or a piece of gum. When he touches the 
gum he digs around it until it is extricated, and then renews 
the search as before. ~ 

The number of persons regularly engaged in digging gum 
varies from 1,800 to 8,000, the greater part of whom are 
Maories, but even they do not show any special fondness 
for the work. They resort to it when they become pressed 
for food and clothing on account of the failure of their 
crops or other causes. Many Europeans have resorted to 
this kind of work, but they belong generally to a class who 


are unruly and impatient of the restraints which a civilized | 


life imposes upon them, and who prefer to camp out after 
the fashion of gypsies, and live in tents and ranpo huts 
rather than in houses fitted for civilized beings. 

It is generally supposed that a European who resorts to 


taken out, after which the thick parts are cut into strips and | | gum digging is unfitted for any other occupation. He leads 
placed in strong brine, and for a short time smoked over a | a reckless dare-devil sort of life, away from friends and kin- 


close fire. The demand for smoked sturgeon is very con-| dred, and from the restraints of civilization. 
It is best to smoke only small | feelings of his nature become blunted, and he falls to a 


stant and on the increase. 


All the finer 


quantities at a time, as it is apt to become rancid. The thin lower depth than the savages with whom he makes his 


portions and offal are boiled down for oil. 


From the roe is ‘home. 


Among this nomadic class are a number of the de- 


manufactured the American caviare, of which immense quan- generated sons of the aristocracy of Great Britain. 


tities are shipped to Europe. The caviar is prepared in the 
following manner: After tearing away the enveloping mem- 
brane the eggs are placed on a horse-hair sieve, the mesh of 
which is sufficiently large to allow the eggs to drop through 
after being stirred around in one direction with the palm of 
the hand; this is continued till all the roe bas passed through 
and are entirely free of all membrane and fatty material, 
after which they are placed in a salt pickle (made from the 
best of salt) for a length of time, which is regulated accord- 
ing to temperature ard season of the year. After coming 
out of the pickle it is placed on trays or cloths to drain off 
previous to being packed in barrels. 

> 1 

The Kauri Gum of New Zealand. 

Consul Griffin, of Auckland, makes an interesting report 
to the State Department, from which we make the follow- 
ing extracts, on the product of the kauri gum, which is so 
extensively used in the United States for the manufacture 
of varnisb. It consists of the dried and solidified sap of the 
kauri tree, a species of pine known to botanists as the De- 
merara australis. It does not exist in any other part of the 
world. It is found only in the province of Auckland, in 
that part of the colony lying to the northward of the thirty- 
ninth degree of south Jatitude. 

$ was the opinion of many for a long time that kauri gum 
is a fossil article, like amber, aud is no longer being pro- 
duced. This, of course, is a mistake, but it is nevertheless 
true that the best and by far the largest quantity of mer- 
chantable kauri gum is dug out of the ground. It is found 
at various depths, from just above the surface of the soi! to 
many feet below the surface. It is found on bare hillsides, 
on flat clay lands, in swamps, and even in some places that 
are covered with a more or less thick coating of volcanic 
sebris. 

Sometimes the gum is found in small detached lumps, and 
at other times large deposits will be found in one hole. On 
cultivated land it is not unfrequently turned up by the 
plow, aod in many places cutting large drains in swamps 
has revealed large deposits of this vegetable product. 

Ip the forks of the large branches deposits varying from a 
few pounds to nearly a hundredweight are sometimes met 
with. Wien a kauri tree is cut in the bark, even the largest 
and oldest of them, varying in diameter from six to ten or 
twelve feet, it will bleed like a young sapling. In a few 
weeks, if the weather be dry, a large mass of half-dried gum 
will have oozed from the wound, not unfrequently appear- 
ing in the form of a great, thick band, reaching from the 
wound te the surface of the soil around the tree. When a 
tree is felled the stump bleeds in a like manner until large 
macses of gum can be broken off from the stump. This 
“young” gum is white in color, and bas not the rich amber 
color which age imparts to it when stored beneath the sur- 
face of the soil away from the action of sun and weather. 

The gam is uot soluble in water. It ignites freely and 
burns with a lively sooty flame. It froths and bubbles, and 
produces a pleasant aromatic odor. The perfume it exhales 
when burning in the open air is not unlike that of frankin- 
cense and myrrh, 

Some of the finer specimens of kauri gum are used in the 
manufacture of jewelry, but, while it is very clear and 
beautiful, it is not so desirable for this purpose as amber. 
It is nothing like a¢ bard as the latter, and is much more 
britule, and insects and plants are not so frequently found 
embedded in it. ; 

Kauri gum was known to the native race long before the 
islands were settled by. Europeans. They used it for the 
purpose of kindling their fires, and it is also said to have 
been employed by them in their religious rites, but there 
does not appear to be any ground for the statement. 

Kauri gum became an article of commerce immediately 
after New Zealand became a British colony. At. first. the 
exports were small, amounting to about 100 tons-per. apoum. 
The price of gum at that time ranged from $24.to $28 per 
ton. The sialon Relies, gy atganlia daa 
—Ts for it and bringing it 10 market. . 

The itaplements used in digging for is ams conchetal 
spade and a spear. The spear is a long steel rod about half 
an inch in diameter, with a wooden handle with a cross on 


When the gum is taken out of the ground it is covered 
with earth, and its surface is found to be in a partial state 
of decay. When the digger is tired of work he puts his 


| gum into a bag and carries it to his tent or hut, and in the 
}evening or upon rainy days he, with the assistance of his 





wife and children, scrapes off the decayed surface until the 
clear solid gum beneath is reached. When a sufficient quan- 
tity of it has been scraped, it is put into a box or bag and 
taken to the nearest store or public house, where it is sold 
for what it will bring. Sometimes the purchaser will assort 
it, but it is not generally sorted till it reaches the city buyer, 
who employs a large number of skilled hands for that pur- 
pose. The gum, after it is scraped and assorted, is packed 
carefully in boxes, so as to prevent the lumps from break- 
ing. It is then ready for export, The dust and scrapings 
are also exported. 

Some of the gum is used in New Zealand for the manu- 
facture of varnish, but in no great quantity. 

The export of kauri gum for the year 1880 will be larger 
than that of any other year. The total export for 1878 was 
8,410 tons, and 3,247 tons was the total export for 1879. 
The invoices thus far received indicate that the total ship- 
ment for the year 1880 will be 5,500 tons, 

The price of gum varies, of course, according to quality 
and the condition of the market. 
$720 per ton. The greater part of it, however, is bought at 
the former price. The average price may be safely set down 
at $216 per ton. At this rate the total value of the estima- 
ted shipment for the year 1880, viz., 5,500 tons, would be 
$1,188,000. More than two-thirds of the gum goes to the 
United States, It is either shipped to New York and Boston 
in sailing vessels, or to London for transshipment to the 
American cities, 

It is a matter of regret, adds Mr. Griffin, that the kauri 
forests are disappearing. The trees are being so rapidly cut 
down that they will soon cease to exist. The government 
has not taken any steps to protect them, either by conserving 
those that remain or by planting new ones. At the present 
rate of consumption, fifty or eighty years will see the great 
bulk of the kauri trees cut down. Of course, when the 
trees are destroyed there can be no deposits, and kauri gum 
will become a thing of the past. 

The amount of gum taken out of the soil up to the pre- 
sent time has been so great, Mr. Griffin concludes, that it 
would probably require a forest growth of ten thousand 


years to replace it. 
enh 


The Depths of the Sea. 

Mr. Henry Du Villard recently lectured before the Frank- 
lin Society in Providence, R. 1., on the “‘ Depths of the Sea,” 
illustrating the same by some fine drawings and specimens 
of apparatus which had been in use in the deep sea sound- 
ings. These were loaned by Captain Bartlett of the United 
States Coast Survey steamer Blake. The lecture was fur- 
thur illustrated by specimens of the marine life taken in the 
soundings and dredging. 

The speaker began by referring to the circumstances which 
gave him the opportunity of being aboard the Blake, com- 
manded by Captain John R. Bartlett, Jr., for a time last 
summer, relieving, while there, an officer who was ill. He 
was enabled, while on board, to collect many interesting 
facts. The sea covers three-fourths of the surface of the 
globe. Its saltness is attributable to rivers and springs 
which are constantly washing into it chloride of sodium and 
other soluble salts.. As evaporation carries more of these 
salis back, they naturally accumulate. The sea water in 
arctic regions is less salt than in the tropics, owing to the 
melting of icebergs. The color of the sea water when free 
from all mixtures is a pure deep blue.. The color is due to 
the fact that the blue rays of the spectrum are less liable to 
be absorbed by masses of transparent substances than the 
others, thus predominating in the reflected pencil. The red, 
white, and brown patches in, the Pacific and Indian Oceans 
are owing to the presence of swarms of animalcules, and the 
colors of the red and the yellow seas to materials of vege- 
table origin. The phosphorescence of the sea, hest seen on 
a dark night, is due to the presence of innumerable forms of 
life contained in the water. 
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The common method of + throwing the lead,” by which 
depths near the shore are approximately ascertained, was 
here explained. The depth of the ocean was for many years 
a matter of uncertainty, in consequence of the great diffi- 
culties with which investigators had to contend in using a 
weight and rope for sounding its depths. This line would 
run out long after the shot had reached the bottom. A 
sinker of sufficient size to remedy this difficulty could not be 
hauled back against the pressure of water. 

Owing to the imperfections in the methods of sounding, 
as explained by the speaker, fabulous depths of six or eight 
miles were reported and no bottom reached. Methods of 
ascertaining depths by exploding charges of powder in the 
deep water, and by a record of the compression of air in 
tubes, were explained and the reasons of their failure given. 

It was not until about the year 1854 that Passed Midship- 
man T. M. Brooke, a clever young officer in the United 
States Navy, invented an ingenious device for detaching the 
shot when it reached the bottom.. This apparatus was 
shown both by drawings and by an actual piece ready for 
use. The simplicity and beauty of this machine greatly 
pleased the audience. Soundings of two and one-half miles 
were made by Lieutenant Brooke in the Pacific Ocean, and 
this corresponds nearly with Professor Bache’s estimate of 
the average depth of the ocean calculated from the move- 
ment of the great tidal wave of December 28, 1854. The 
deepest sounding ever accurately made was by the Chal- 
lenger, Captain Nares, in the Indian Ocean, where they 
found 5,000 fathoms, more than five miles. The soundings 
made for the laying of the first Atlantic cable were ex- 
plained. 

Scientific men had long believed that life at the bottom of 
the sea was confined to a narrow limit near the land, six 
hundred feet being about the limit, and that those animals 
and plants had almost disappeared, these representing only 
those of the simplest organization, and at the depth of 300 
fathoms (1,800 feet), nothing could possibly exist, and that 
the sea bed was a desert waste. They knew that at a depth 
of 1,000 fathoms animals must bear a pressure of a ton on a 
square inch; moreover, that at a depth of 50 fathoms, the 
sun’s light is almost entirely cut off. Further deep sound- 
ings brought up shells of dead animals living near the sur- 
face, but no living ones. 

The progress of explorers by which evidences of life in 
great depths were found was here given, The first absolute 
proof that animal life could be sustained at such great 
depths was from fishing up a cable that would not work, 
lying between Sardinia and Bona, It was corroded, broken, 
and covered with marine animals, cemented to it. In 1868, 
1869, 1870, H. M. ‘ships Porcupine and Lightning made 
many hauls of the dredge in the Atlantic, the deep- 
est being twenty-seven miles off the Bay of Biscay, where 
animal life, including bony fishes, was found in abundance. 

The question of what the myriads of animals at these 
great depths feed upon was considered. Explanations given — 
by scientific men, notably Sir W. Thomson, were quoted, 
the amount being that these animals take in organic mat- 
ter, which analyses prove is in sea water everywhere, by ab- 
sorption, they belonging to the lower orders, which are 
nourished in that way. It is also probable that they make 
their shells in a similar way. 

In regard to the enormous pressure at great depths, Sir 
Wyville Thomson estimates the pressure upon a man at a 
depth of 12,000 feet to be equal to a weight of twenty loco- 
motives, each with a good train loaded with pig iron. But 
a body supported withia and without, through all its tissues, 
by a comparatively incompressible fluid as water is, would 
would not be necessarily incommoded. We sometimes find, 
when we get up in the morning, by a rise of an inch in the 
barometer, half a ton has been piled upon us during the 
night, but we experience no inconvenience. If, however, 
we were to go up a high mountain we would move with 
great difficulty. 

The speaker noticed the same effect upon the animals 
brought to the surface aboard the Blake. Their eyes were 
blown nearly out by air expanded, and their swimming 
bladders were forced nearly out of their mouths. The 
greater part were dead except eels. The work of the Blake 
in its. soundings and dredgings was explained by the 
speaker, and a book of the records shown. It included the 
depth of the water and its density at different depths, the 
bottom and surface temperature, and at two fathoms deep, 
and in all cases the meteorological and other conditions are 
carefully noted. 

At this point the speaker gave an idea of the most ap- 
proved sounding machine now in use by the aid of a model 
taken from the Blake. It is the Sigsbee sounding machine 
now in use upon the Blake, embodying the original design 
by Sir Wyville Thomson, with improvements by Lieuten- 
ant Commander Sigsbee, United States Navy. 

The lecture was listened to with the greatest attention 
and interest, and after complimentary remarks by the Presi- 
dent and Dr. W. O. Brown, upon motion of the latter a vote 
of thanks was tendered to the lecturer by the Society. After 
the adjournment the audience gathered around the table to 
examine the oe and specimens. 


—- > 


A New Product from Birch Bark. 

A French inventor has patented a method of improving 
India-rubber and gutta percha by the addition of a distillate 
of birch bark. By distilling the outer layers of the bark he 
obtains a dense black gummy matter which possesses the 
‘properties of ordinary gutta percha with the additional 





—— 




















APRIL 9, 1881.] 


Scientific American. 


233 





quality of resisting both the action of air and the strongest 
corrosive acids. He claims also that by adding a small pro- 
portion of the birch bark gum to gutta percha or to lndia- 
rubber (one-twentieth part will suffice), the durability of the 
rubber or the gutta-percha will be greatly increased, the new 
mixture not being acted upon by the air or by acids. 


_— 
ora 


The Destruction of Trichinz, 

It is commonly believed that ordinary cooking will de- 
stroy trichine and render infested meat innocuous. With- 
out doubt, as has been stated in the daily press, ‘‘ the encap- 
suled parasites cannot survive a certain elevation of tem- | 
perature, and death renders them harmless.” Is it, how-| 
ever, correct to say that a “‘ complete means of protection is | 
furnished by the heat incidental to cookery?” Considerable 
doubt is thrown on this statement by M. Vacher, of Paris, 
whose authority is of considerable weight. He affirms that 
the protection given by cooking is quite illusory, and that 
in the thorough cooking of an ordinary joint of meat the’ 
temperature in the center is not sufficient to insure the de- 
struction of the parasite. He took a leg of pork of mode- 
rate size and boiled it thoroughly. A thermometer placed 
within it at a depth of two inches and a half registered, | 
after half an hour’s boiling, 86° Fah., after boiling for an| 
hour 118°, after an hour and a half 149°, and after two hours | 
and a half, whev the joint was thoroughly cooked, 165°. 
This temperature M. Vacher maintains is insufficient, and 
we must remember that at the center, which is still further 
from the surface than the bulb of the thermometer was 
placed, the temperature would not be so high. ‘“ Trichine 
would escape almost entirely the action of boiling water” 
in cooking. M. Vacher’s note was communicated to the | 
Chamber of Deputies, and, no doubt, has influenced the de- 
cision of the French Government to prohibit entirely the 
importation of American pork.— Lancet. 

oe 
Baw Oysters. 

Dr. William Roberts, in an interesting series of lectures 
on digestive ferments, published in the Lancet, says: The | 
practice of cooking is not equally necessary in regard to all 
articles of food. ‘There are important differences in this re- | 
spect, and it is interesting to note how correctly the experi- | 
ence of mankind has guided them in this matter. The arti- | 
cles of food which we still use in the uncooked state are 
comparatively few, and it is not difficult in each case to in- | 
dicate the reason of the exemption. Fruits, which we con- 
sume largely in the raw state, owe their dietetic value chiefly | 
to the sugar which they contain; but sugar is not altered by 
cooking. Milk is consumed by us both cooked and un- 
cooked, indifferently, and experiment justifies this indiffer- | 
ence; for I have found on trial that the digestion of milk by 
pancreatic extract was not appreciably bastened by pre- | 
viously boiling the milk. Our practice in regard to the 
oyster is quite exceptional, and furnishes a striking example 
of the general correctness of the popular judgment on diet- 
etic questions. The oyster is almost the only animal sub- 
stance which we eat habitually, and by preference, in the 
raw or uncooked state, and it is interesting to know that 
there is a sound physiological reason at the bottom of this | 
preference. The fawn-colored mass which constitutes the | 
dainty part of the oyster is its liver, and this is little else 
than a heap of glycogen. Associated with the glycogen, | 
but withheld from actual contact with it during life, is its | 
appropriative digestive ferment—the hepatic disastase. The | 
mere crushing of the dainty between the teeth brings these | 
two bodies together, and the glycogen is at once digested, | 
without other help, by its own diastase. The oyster in the 
uncooked state, or merely warmed, is, in fact, self-digestive. | 
But the advantage of this provision is wholly lost by cook- | 
ing, for the heat employed immediately destroys the asso- 
ciated ferment, and a cooked oyster has to be digested, like 
avy other food, by the eater’s own digestive powers. 

Se 
Medical Uses of Figs. 

Prof. Boucbut mentions some experiments be has made, 
going to show that the milky juice of the fig tree possesses 
a digestive power. He also observed that when some of this 
preparation was mixed with anima/ tissue, it preserved it 
from decay for a longtime. The Medical Press refers to 
this fact, in connection with Prof. Billroth’s case of cancer 
of the breast, which was so excessively foul smelling that 
all his deodorizers failed, but on applying a poultice 
made of dried figs cooked in milk, the previously unbear- 
able odor was entirely done away with. Certainly the rem- 
edy is worth trying. 


Foot-and-Mouth Disease. 

A serious invasion of eczema epizootica, or foot-and-mouth 
disease, has taken place, after the country had been free from 
it for several months. The infection is supposed to have 
been conveyed by diseased cattle from the North of France, 
which arrived at Deptford Market some time ago. Thence 
it was carried in every direction, the fairs and markets being 
the chief sources of dissemination. It now prevails pretty 
generally over England, notwithstanding the efforts made to 
check its progress. It is to be feared that inspection of the 
cattle markets 1s often at fault. For the chief metropolitan 
market there is only one inspector, and as the number of ani- 
mals crowded together is frequently more than two 
thousand, it is evident that they cannot be submitted to that 
careful examination which is so necessary for the detection 
of the disorder, particularly at its commencement, or in its 
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milder form. The infection can be conveyed by all kinds of | now by the Union Pacific. At the rate trains run on the 
media independent of the living animal, and this certainly | Union Pacific the additional length of the Southern route 
renders the extension of the disorder far more easy, and its | will require nearly twenty four hours’ time, but as the ave- 


| suppression much more difficult, than some other transmis- 


sible diseases of animals. It must not be forgotten that the | 
infection can be transmitted to other than the bovine species, | 
and man himself is not proof against it, The milk is the | 
chief vehicle of infection.— Lancet. 
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NOVEL FISH BASKET. 
One of the most ingenious and useful inventions for the 
comfort and convenience of fishermen that we have seen for 





FISH BASKET. 


a long while is a canvas basket or creel, made by Messrs. 
Abbey & Imbrie, of this city. They are made of water- 
proof canvas, with the sides and bottom perforated for the 
purpose of draining the basket and for ventilation. As they 
roll up ina small package when notin use, or to fit in a 
valise when traveling, their great superiority over the old- 
fashioned fish besket can readily 
be seen. 

The accompanying illustra- 
tions show the basket ready for 
use and folded ' or traveling, and 
are sufficiently plain to be under- 
stood without further descrip- 
tion. 
oa oe 

Good Work by Boys. 

The good exampleset in Maine 
last year and year before, of 
offering prizes for farm work by 
boys, has been wisely followed 
in Vermont. The prizes won 
last year have just been awarded. 
The first prize of $25 and a 
scholarship in the Vermont Uni- 
versity and State Agricultural 
College (worth $50 a year for 
four years) for corn, was taken 
by Frank J. Hubbard, of Whit- 
ing, and the first prize, of the 
sume amount, for potatoes, by 
Lewis 8. Breed, of Goshen. The 
second prize, of $20, for corn, FISH BASKET FOLDED. 
was taken by Edgar J. Tuthill, 
of Newfane, and for potatoes by Frank J. Hubbard. The 
third prize, of $15, for corn, was taken by J. T. Goodenow, 
of Montpelier, and for potatoes by Burt Royce, of Williams: | 
town. The fourth and fifth prizes for corn were taken by 
Edward N. Casey, of Whiting, and H. E. Thayer, of Guil- 
ford; and for potatoes by Eugene Plastridge, of Northfield, | 
and George R. Powers, of Lunenburg. No less than 305 | 
boys competed from 146 different towns. The best yield | 
reached was at the rate of 192 bushels of dry shelled corn | 
to the acre and 422 bushels of potatoes to the acre. As the | 
average production of Vermont farms is estimated to be 39 | 
bushels of corn and 140 of potatoes to the acre, it will be 
seen that the results secured by the boys are quite encourag 


ing. 
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Opening of a New Railway to the Pacific. 

A new route to the Pacific is opened by the completion 
of the Atchison, Topeka and Santa Fe Railroad to a connec | 
tion with the Southern Pacific at Deming. From Kansas | 
City to Deming the distance (over the Atchison, Topeka and 
Santa Fe) is 1,154 miles; from Deming to San Francisco 
(over the Southern Pacific and Central Pacific), 1,208 miles, 
making the distance from Kansas City to San Francisco | 
2,862 miles, against 1,916 from Omaha to San Francisco. | 
From Chicago the distance is about the same to Kansas City 
(or Atchison) as to Omaha; but from New York the distance 
to Kansas City by the shortest route is 1,342 miles, and to | 


rage speed on the old line is but 19 miles per hour, this can 
be made up by running trains on the new line about 2344 
miles an hour. The new line is likely to get a fair share of 
the through traffic, from this direction at least; in the otber 


‘it will depend chiefly upon the disposition of the Central Pa- 


cific, which warks both roads and may prefer to send traffic 
by the route which will give it the largest profits, Passen- 
gers, especially those who expect to make the trip but once, 
are very likely to take one route in one direction and the 
other in returning, thus seeing as much as possible, A good 
deal has been claimed for the new route on account of its 
freedom from snow blockades; but we doubt if the possi- 
bility of a snow blockade on the Union Pacific will drive 
from it in winter as many passengers as the certainty of the 
infernal heat on the Southern Pacific in Arizona and the 
California desert will deter from attempting that route in 
the summer, But no doubt the new route will get a good 


‘Share of the through passengers, and the loss of them 


will be quite seriously felt on the old line, the rates being 
high and yielding a good profit. The competition of the 
new route, however, will not be nearly so serious a matter 
as it would have been a few years ago, when the local traffic 
was comparatively trifling. 

The country that is likely to profit most by the new line 
is the mining region of Arizona, which heretofore has had 
to get its supplies from the Atlantic coast by shipping them 
8,300 miles west to San Francisco, and then 1,090 or 1,100 
miles southeast. However, rates on this traffic are not likely 
to be low now. These scattered mines are about all there is 
to give local traffic on some 700 miles of road, 

Rates, it is understood, will be the same by the new route 
as they have been by the old one. The Central Pacific, work- 
ing both lines on the west, is in position to control this, and 
it is not likely to consent to anything which will reduce its 


profits, —Railroad Gazette. 
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A Luminous Liguid. 

It is well known that certain metallic salts, especially if 
previously heated, when exposed to direct sunlight, to the 
electric or the magnesium light, and then brought into a dark 
place, give off a yellow or & bluish-white light. Especially 
the sulphurets of magnesium, strontium, and calcium possess 
this property ina greater or less degree. Balmein bas recently 
patented a mixture which possesses this property in a remark- 
able extent. Thus, if the dial plates of watches are coated 
with this composition and then with a colorless varnish, the 


figures may be seen in the dark at some distance, if they 
have been previously exposed to diffused daylight. 


Accord- 
ing to my experiments the organic compounds of thes:; metals 
possess the same property, especially rosin oi! lime soaps. 
If 100 parts“of rosin oil are boiled in a suitable pan with 
30 parts of freshly slaked lime, raising the heat by de- 
grees, the mass which is at first lumpy becomes tougher, 
and finally passes into a thin liquid. As soon as this stage 
is reached, say at 820° Fab., the entire surface of the liquid 
becomes luminous in the dark, which is still more intense 
at a greater heat. At 380° Fah. the bluish-white light is 
very strong in the dark. Objects dipped in the liquid re- 
main luminous for some time.—B. Hoffmann. in Chemiker 


Zeitung. 
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Laundry Machinery in China, 

Our esteemed antipodal contemporary, the Foochow Her.- 
ald, under date of January 27, 1881, says thut plans and 
specifications for a model laundry have arrived there from 
England—a complete steam laundry, such as in England 
purify the shirts of the nobility, and, mayhap, royalty itself. 
The Herald is immensely tickled over it, and sets the details 
of the machine before its readers with great relish, and in- 
dorses the scheme with unction—heedless of the advertise- 
ment involved. It says that the “plant” to be adopted will 
have the capacity of turning out 12,000 articles per week, 
and be worked by a four horse power engine with all the 
appurtenances, The Herald hopes and believes that the new 
laundry wilk be the forerunner of otber steam laundries 
which will soon ‘‘eclipse that continua pest, the washwan, 
and all his tribe.” It is a curious fact, suggests the Daily 
Graphic, that just as we are beginning to welcome Chinese 
washmen in this country as ideals of care and skill in their 
line, and desirable substitutes for the ripping and reckless 
washerwomen, China itself should be hailing steam laun- 
dries as a deliverance from what we are learning to regard 
as one of the mereies of Providence. But so it is. The 


| world revolves as of old, and light ever comes from the 


East. 
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Intestinal Bacteria. 

Nothnagel, of Jena, has been investigating the organisms 
found in feces, and has examined the microscopical charac- 
ters of five hundred stools in health and disease. He found 


| many microscopic organisms constantly present, but that 


which was found in greatest abundance was the Clostridium 
butyricum of Prazmowski (the butyric vibrio of Pasteur, the 
Bacillug amylobacter of Van Tieghem). It occurred in the 
feces in which no starch could be demonstrated. It 1s 
probably this which has given rise to the statement that the 


yeast fungus is often present in the feces; in point of fact 


Omaba 1,4°2 miles. Thus the new route 1s considerably the | it is very rarely found in the feces. Ruiesenfeld and Brieger 
longest in distance; but as trams run quite slowly by the | discovered butyric acid in both the mtestimal contents and 


northern route, it will not be difficult (though somewhat | 


in stools, and the product 1s doubtless the result of the 


costly) to make as good time by the new route as is made growth of these bacteria. 
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Eclipse Fan Blower and Exhauster. See adv., p. 220. 


Akron Rubber Works, Akron, O, Moulded goods and 
epecial work of every description. 

The Paterts for the Ash Sifter iliustrated in another 
column are for sale, the patentee being engaged in an 
entirely diferent branch of business. Address Geo. B. 
Kelly, 162 Broadway, (ambridgeport, Mass. 

Long & Allstatter Co.’s Power Punch, See adv., p. 220. 

First-class One and Two Horse Power Vertical En- 
gines, with or without boilers; also Yacht Engines; also 
complete sets of Castings for same. with cylinder and 
slides bored, and vaive and fuce planed. Send stamp for 
photo and price to John Westwick & Sons., Galena, Ill. 

Engines and Brilers; 17 x 42, 16 x 48, 15 x 30, 13 x 30 
inch Horizontal Engines; 30 and & Horse Locomotive 
Boilers; 25, 4¢, and 45 Horse Horizontal Tubular Boilers. 
Second-hand, but guaranteed in good order. Full line 
second-hand Wood-working M«chinery. Send for de- 
seriptive list. Belcher and Bagnall, 40 Cort'sd St., N.Y. 

100 Engines and Boilers for sale. Logan Machine 
Works, Oil City, l’a. 

Wanted—Consignments of small Engines and Boilers 
by Pp hinery firm. Ad. P. ©. Box 12, N.Y. 
Save cost of fuel and water, repairs, explosion, burn- 
ing, foaming, compounds, delays, cleaning, and all other 
evils of impure water, by using |\otchkiss’ Automatic 
Mecuanical Boiler Cleaner. #4 John St., N. Y. 

The Eureka Mower cuts a six foot swath easier than 
a side cut mower cuts four feet, and leaves the cut grass 
standing light and loose, curing in half the time. Send 
for circular. Eureka Mower Compapy, Towanda, Pa. 

Ask your Droggist for Van Beil’s “Rye and Rock,” 
which is the only genuine. 

Tove Mechanical Laboratory of the Stevens Institute 
of Technology has nearly ready one large Railroad Oi! 
Testing Machine. K.H.Thurston’s patents. Price, $450, 
without countershaft. Address the Director of the M. 
L. of the 8. 1. T., Hoboken, N. J. 

The Newel! Universal Mill Co., Office 7 Cortlandt St., 
New York, are manufacturers of the Newell Universal 
Grinder for crushing /res and grinding phosphates, bone, 
plaster, dyewoods, and all gummy and stick; substances. 
Circulars and prices forwarded upon request. 

Alden Crushers and Pulverizers manuf'd and sold by 
the Westinghouse Machine Vo., Pittsburg, Pa., U.S.A. 

Ten Doubie-acting Presses, 8 single-acting Presses, 
12 Foot Presses, for sale by The George Place Machinery 
Agency, 121 Chambers St., N. Y. 

For best Duplex Injector, see Jenks’ adv., p. 204. 

Portable Railway Track anc Cars of all Descriptions for 
Railroad Grading, Sugar Pinptations, Mines, etc. Send 
for circulars. F. W. Corey & Co., 162 Broadway, N. Y. 

Cope & Maxwell M’f’g Co.'s Pump adv., page 188. 

For the Cheapest Proces# of Manufacturing Bricks, 
see Chambers Bros. & Co.'s afv., page 190, 

L Martin & Co., manufacturers of Lampblack and 
Pulp Mortar-biack, 2% Walnut St., Philadelphia, Pa. 

Send to John D. Leve. idge, 3 Cortlandt St., New York, 
for iustrated catalogue, matied free, of all kinds of 
Sero!! Saws and Supplies, Kiectric Lighters, Tyson’s 
Steam Engines, Telephones, Novelties, etc. 

Pure Oak Leather Belting. C. W.Arny & Son, Ma- 
nufacturers. Philadeiphia. Correspondence soliciied. 

Jenkins’ Patent Valves and Packing “‘ The Standard.” 
Jenkins Bros., Proprietors, 11 Dey St., New York. 

Presses & Dies. Ferracute Mach, Co., Bridgeton, N. J. 

Wood-Working Machinery of Iraproved Design and 
Workmanship. Cordesman, Egan & Co., Cincinnati, O. 

The “ 1880” Lace Cutter by mail for 50 cts.; discount 
tothe trade. Sterling Elliott, 262 Dover 8t., Boston, Mass. 

Experts in Paient Causes and Mechanical ,Counsel. 
Park Benjamin & Bro., 0 Astor liouse, New York. 

Split Pulieys at low prices, and of same strength aud 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., ?biladelphia, Pa. 

Malleabie and Gray Irox. Castings, all descriptions, by 
Erie Meileabdie Iron Company, limited, Brie, l’a. 

Power, Foot, and Hand Preases for Metal Workers. 
Lowest prices. Peerless Punch & Shear Co. 52 Dey St.,N.Y, 

National Steel Tube Cleaner for boiler tubes. Adjust- 
able, durable. Chalmers-Spence Co., 40 John St., N. Y. 

Corrirgated Wrought Iron for Tires on Traction En- 
gines, ete. Sole mfrs., H. Lioyd, son & Co., Pittsb’g. Pa. 

Best Oak Tanned Leather Belting. Wm. F. Fore- 
paugh, Jr. & Bros., 53: Jefferson <t., Philadelpbia, Pa. 

Stave, Barrel. Keg and Hogshead Machinery a spe- 
cialty, by E. & 6. Holmes Raffelo, N.Y. 

For Thrashing Machines, Engines, and Horse Powers, 
see ilias. adv. of G. Westinghouse & Co., page 199. 

Wright's Patent Steam Engine. with antomatic cut 
of. The best engine made. Yor prices, address W illiam 
Wright, Manufacturer, Newburzh. N. Y. 

The Brown Antomatic Cut-off Engine; unexceiled for 
workmanship, economy, and durability. Write for in- 
formation. C. H. Brown & Co., Fitchburg, Mass. 

The Sweetiard Chuck. Sve illus. adv., p. 204. 

Nickel P ating. -~ole manafacturers cast nickel an- 
odes. pure nickel salts. importers Vienna lime, crocus, 
ete. Condit, Hansou & Van Winkle, Newark, N. J.,and 
92 and 94 Liberty St., New York. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 428. Pottsville. Pa. See p.189. 

Fo: Pat. Safety Elevators, Hoisting Engines. Friction 
Chuteh Vulleys, Cut-off Coupling, see Frishie’s ad. p. 185. 

The L. B. Davis Pateat Feed Pump. Se2 adv., p 205. 

C. B. Rogers & Co., Norwich, Conn.. Wood Working 
Machinery of every kind. tee adv., page 25. 

Moulding Machines for Foundry Use. 38 per cent 
saved in labor. See adv. of Reynolds & Co., page 25. 

Burgess’ Portable Mechan. Blowpipe. See ady., p. 204. 

Machine Knives for Wootl-working Machinery, Book 
Binders, and Paper Mille. Also manufacturers of Solo- 
maw’s Parallel Vise, Taylor. Stiles & Co. Riegelsville.N.J. 


ai hi. 








Scientific 


The American Electric Coc., Proprts Mfrs of Thomp- 
son Houston System of Electric Lighting the Arc Type. 
Ore Breaker, Crusher, and Pulverizer. Smaller sizes 
run by horse power. See p.221. Totten & Co., Pittsburg. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. EB. W. Bliss. Brooklyn, N. Y. 

For Sale.—-Two New 66-inch Stevenson Turbine 
Wheels; composition buckets; 200 H. I’; price, $1,500. 
Continental Works, Greenpoint, Brooklyn, N. Y. 

Silica Paints (not mixed); all shades. 40 Bleecker St., | 
N. ¥. 

Millstone Dressing Diamonds. Simple, effective, and 
durable. J. Dickinson, 64 Nassau street, New York. 

See Special Bolt Forging Machine Notice, page 236. 

Steam Hammers, Improved Hydraulic Jacks. and Tube 
Expanders. R. Dudgeon, 4 Columbia St., New York. 

Blake “ Lion and Eagle *’ Imp’d Crasher. See p. 221. 

50,000 Sawyers wanted. Your full address for Emer- 
son’s Hand Book of Saws (free). Over 100 illustrations 
and peges of valuable information. How to straighten 
saws, etc. Emerson, Smith & Co., Beaver Falls, Ia. 

Peerless Colors——For coloring mortar. French, Rich- 
ards & Co., 410 Callowhill St., Philadelphia, Pa, 

The None-such Turbine. See adv., p. 206. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p.220. 

For the manufacture of metallic shells, cups, ferrules, 
blanks, and any and al! kinds of small press and stamped 
work in copper, brass, zine, fron, or tin, address C. J. God. 
frey & Son, Union City, Conn. The manufacture of sma)! 
wares, notions, and novelties in the above line, a spe- 
cialty. See advertisement on page 221. 

Gear Wheeis for Models (list free); Models, Experi- 
mental Work, etc. D. Gilbert & Son, 212 Chester 5t., 
Philadelphia, Pa. 

Blake's Belt Studs are better than lacing or any other 
fastening for belts. Greene, Tweed & Co., New York. 

For Heavy Punches, ete., see illustrated advertise- 
ment of Hilles & Jones, on page 221. 

Comb’d Punch & Shears; Universal Lathe Chucks. Lam- 
bertville Iron Works, Lambertville, N.J. See ad. p.189. 
Best Band Saw Blades. See last week's adv., p. 220. 

Reed’s Sectional Covering for steam surfaces; any 
one can apply it; can be removed and replaced without 
injury. J. A. Locke, & Son, #Cortlandt St., N.Y. 

For best low price Planer and Matcner. and latest 
improved Sash, Door, and Blini Machinery, Send for 
catalogue to Rowley & H Williamsport, Pa. 
For Light Machinista’Tools, etc., see Reed's adv., p. 221. 

Rowland’s Vertical Engine. Wearing parts of steel. 
Broad bearings. F.C.& A.E.Rowland, New Haven, Conn. 


4to 40 H. P. Steam Engines. See adv. p. 221. 











water, filter, and add a filtered solution of lead acetate. 
Filter, dry the precipitate at 212° Fah., and weigh it; 
it should weigh 355 grains, corresponding to about 80 
per cent tartaric acid. 20 grains commercial bicarbon 

ate of soda should just neutralize 18 grains pure tartaric 
acid. It should dissolve completely in 40 parts of water, 
and the solution should remain unaltered on adding so- 
lution of pure corrosive sublimate, platinum chloride or 
sulphate of magnesia. 2. How is powder bluing 
made for washing? A. a. Use aniline blue in powder. 
d. Triturate thoroughly fine prussian blue with about 
one-twelfth its weight of ferro-cyanide of potassium 
and a little water; mould and dry. c. Nearly neutralize 
indigo sulphate paste with eoda,and dry. d. Purify 
finest blue ultramarine by elutriation. 3. What are the 
pictures called oilgraphs, and how made? A. The pic- 
ture or design is made translucent by saturating it with 
castor oil, then fastened between two glass plates. 


(8) H. H. F. asks for full practical in- 
formation on enameling on wood in black, like parlor 
organ stops and knobs. A. Seed lac and pale resin, 
each 2.0z.; alcohol, 1 pint. Warm the wood in an oven, 
apply the varnish quickly and evenly; let dry, give an- 
other coat. and when dry rub down with pumice stoue. 
For a black body, dissolve 4 oz, shellac in 1 pint of 
alcohol, and mix up to color with ivory black in impal- 


of this, and heat in an oven (gradually) to about 400° 
Fah., for half an hour. After cooling somewhat give 
a flowing coat of pale spirit-copal varnish. harden again 
in the oven, and polish with felt and tripoli, finishing 
with a trace of oil. For white ground mix washed 
flake white with one-sixth its weight of starch, grind 
very finely,and temper with mastic varnish. Harden by 
heat, and lay on 5 coats of the following: Seed lac, 2; 
gum anime, 3; coarsely powder, dissolve in 1 quart of 
alcohol, and strain. Harden and polish as before, using 
putty powder. 

(4) R. 8. T. asks: What will give ink a 
fine gloss ? A. Adda little nitric acid to any good gall 
iron ink and increase the amount of gum arabic and 
sugar sufficiently. Or add gum arabic to a strong hot 
aqueous solution of soluble nigrosine. 


(5) E. V. writes: I have a large quantity 
of frosted silver to keep clean. Could you recommend 
something in the way of a bath to keep it in good order? 
A. Try a solution of 1 oz. cyanide of potassium in 1 pint 
water (cyanide is very poisonous, and must be handled 
accordingly). Rinse thoroughly in running water and 
thea in hot water. The heat imparted by the latter will 
cause to dry at once when taken out. 


(6) C. M. K. asks: What effect would tar- 





The only economical and practical Gas Engine in the 
market is the new “Otto” Silent. built by Schleicher. ¢ 
Schumm & Co., Philadelphia, Pa. Send for circular. 

Star Glue and Pure Turkey Emery for Polishers. 
Greene, Tweed & Co., 118 Chambers St., New York. 
Penfield (Pulley) Blocks, Lockport, N.Y. See ad. p. 220. 

Tyson Vase Engine, small motor, 1.83 H. P.; efficient 
and non-expiosive; price $50. See illus. adv., page 220. 
Use Vacuum Oil Co.’s Lubricating Oil, Rochester,N.Y. 
Send ten cents for Vick’s Floral Guide. See adv., 
page 204. James Vick, Rochester, N. Y 
Green River Drilling Machines. See ad. p. 204. 


Dyce 

















HINTS TO CORRESPONDENTS. 


No attention will be paid to communications unless | 
accompanied with the fall mame and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former anewers or articles, will be kind enough 10 
name tue date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal characier, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and Jabor to 
obtain such information without remuneration. 

Any numbers of the Screntiric American SUPPLE- 
MENT referred toin these columns may be had at this 
office. Price 10 cents each. 





(1) W. ©. asks: 1. Does iron, when sub- 
jected to intense cold, become more brittle ? A. See 
answer to C. P., page 106 (3), current volume. 2. Cana 
perfectly round ball be made to travel ina horizontal 
curved line? A. Yes. 8. What isthe simplest way of 
making a fire assay of metal specimens ? A. It depends 
upon the character of ore and the metals to be deter- 
mined. Itis probable an article on the subject will 
shortly appear in this paper. .4. Where can I obtain 
doable sulphate of nickel, also pure nickel? A. Almost 
any druggist can procure it for you. See our advertis- 
ment columns for addresses of dcalers in electroplating 
supplies. 5. What is the best manner of connecting the 
battery with a silver plat - bat! ? A. See article on page 
81, current volume. 6 Can cast tron be welded in « com- 
mon forge fire without the aid of anything except the 
hammer? A. Not satisfactorily. 7. Can iron wire 
(small) be welded to any extent in any manner? A. 
They may be welded ata bright red heat by cleaning 
with’ a little borax glass powder and hammering to- 
gether. 

(2) T. F asks (1) for test for pure cream 
tartar and soda. A Dissolve a sample of the tartar in hot 
water and note whether any impunties remain behind. 
Acidify with a little nitric acid, and add somtion of 
barinm snlphate A precipitate indicates the presence of 
sulpharic acid—probably as su!phate of soda or potassa, 














See Bentel, Margedant & Co,’s adv., page 220. 


Weigh out 188 grains of the dry sample, dissolve in hot 


cable insulating material used in making electrical con- 
densers, A. The following composition is used for the 
purpose: Linseed oil, 2 parts; cotton seed oil, 1; heavy 
petroleum, 2; light cval tar, 2; Venice turpentine, 4; 
spirits of turpentine, 1; gutta-percha, }; sulphur, 2; 
heat the oils separately to about 300° Fah.; cool to 240°, 
and mixin the other materials, the sulphur last. Heat 
to 300° Fah., for about an hour or until the mixture be- 





pable powder; give the work one or more flowing coats | 


taric acid have on the system when used as a beverage ? | 
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| know of is the gas heating apparatus illustrated on p. 
| g6, vol. xiii., SCIENTIFIC ASCERICAN. 
(14) A. W. W. writes: 1. I want to find a 
composition or substance which has the property of 
| being pliable and of taking and retaining a clear im- 
pression, but which can be again worked over and used. 
A. Gutta percha alone, or tempered with a litule pitch, 
will probably answer your requirements. It is easily 
| softened by gently heating in water or otherwise. Gela- 
tine-zlycerine moulds may also prove serviceable. See 
answer to A. T. G. (14), p. 106, current volume. 
| 2. What kind of ink is used for inking ribbons of hand 
| stamps? It seems to not dry while upon theribbon. A. 
Dissolve a sufficient quantity of good aniline violet, 
blue or red, in warm glycerine by digestion and tritura- 
tion. 
(15) S. H. writes: In calculating the horse 
power of an engine we are directed to multiply the 
square, diameter, etc., by the speed of piston in feet per 
minute, ete. A light engine rans at a higher speed than 
one carrying a load, How am I to allow for this? It is 
self evident that as the Joad varies so will the speed of 
the piston. Though the engine may be working up to 
the same pressure, yet the result of the calculations, 
owing to the varying load, would greatly differ. A. 
The pressure on the piston is determined by the work 
the engine is doing, not by the pressure in the boiler, 
Then, of course, the less work or load the less pressure 
onthe piston and the engine working at less horse 
power. 

(16) A. E. F. asks: 1. Can you give mea 
good receipt for a baking powder? A. Bicarbonate of 
soda, 20 oz.; bitartrate of potassa (cream of tartar), 45 
0z.; fine starch, 35 oz. Dry each separately and mix 
thoroughly. It must be kept from moisture. 2. What 
change takes place when it is mixed, in bread making? 
| A. The reaction may be expressed as follows: 

Bitartrate of potassa Bicarbonate of soda, 
C,FI,Ko, By H iaCO, = 
Tartrate of potash and eoda, Carbonic acid, Water 
C,H,KNaO, a co, + H,O 

(17) D. H. D. asks: 1. What is the compo- 
sition of an amalgam for the rubber of an elecirical 
machine ? A. Mercury, 4 parts; zinc, 8 parts; tin, 2 
parts. Melt the zinc, add the tin, stir it well and pour 
it, not too hot, into a wooden box coated internally with 
chalk and into which the mercury (heated) has first 
been poured. The cover is put on and the box violently 
shaken until the amalgam becomes cool. It is then 
finely pulverized in a mortar, and is mixed with a littie 
lard and applied to the cushions. Care should be taken 
not to inhale the fumes of the mercury. Amalgam that 
will answer nearly if not quite as well as the above may 


A. In small quantities it is a comparatively harmiess | he mnete ty sntaing Sno sine 608 > Shuey oom our 


refrigerative. In large quantities, or in a concentrated 
form. it is, in common with other acids, a corrosive 
poison. 


(7) J. H.. C. asks (1) how to make om 





| cury in the proportions given, and allowing the mixture 
to stand for a day or so befor rubbing it up in a mortar. 
2. Should the rubber of the exciting plate of a two plate 
Holz machine be coated with the same amalgam as 
an ordinary friction machine? A. No. 


(18) W. A. P. asks: 1. How long a line 
will a telephone made as described in SuprLemenrt, No. 
142, work over? A. Five miles or more. 2. In mak- 
ing the magneto-telephone call ,as per SupPLEMENT, No. 
162, how much wire and what size should be wound on 
the bobbins ? A. six to eight layers of No. 36. 


(19) L. M. writes: 1. I am making a dy- 
namo-electric machine, as described in Screntiric 





comes pasty, and on cooling is soft and elastic. 2. How 
many feet of No. 35 copper wire is used in a Brush or | AMERICAN SUPPLEMENT, No. 161. Now, what I want to 
Edison electric machine to produce a light of eight can- | know is whether the wire (No. 14) with which the con- 
dies ? A. No. 35 wire is too fine for a Brush or Edison | nections under the base are made must be cotton cov- 
machine. The size of the wire will depead on the size ered or whether naked wire would do? A. This is im 
of the machine and upon the manner in which it is to | material, so long as there are no crosses; but forsafety 
be used. |it is better to insulate with rubber tube. 2 I have 

(8) J. 8. asks: What is put in the starch | turned the armature three-thirty-seconds of an inch 
to make collars and cuffs stiff and also to give them a  *maller than the cylindrical cavity in the electro-mag- 
gloss? A  Moisten the surface of the starched articles | 2¢t is bored ont. Is that too small? should the armature 
with a rag dipped in a mixture of raw starch (nnboiled ‘tcloser ? A. Your armature is toosmall. It should 
starch mixed with alittle warm water) to which has 4! a8 closely as possible without touching, 3. Would a 
been added a small quantity of gum arabic and well Piece of hard wood (maple). well coated with shellac, 
beaten white of egg. Use a polishing iron, answer for the commutator ? A. Yes. 


(9) M. C. M. asks: 1, Is there a cure for, (20) I. B. C. asks: Cannot «a platinum wire 
hydrophobia ? ff so, what is it and where can it be of the same length be substituted for the smaller car- 
had? A. See ariicies on this subject, pp. 299 (No. 19), | bon of George M. Hopkins’ transmitter, illustrated in 
797 (No, 50), 957 (No, 60), and 1006 (No, 63), ScrenTirio SciuENTIFIC AMERICAN, of March 19, 1881, with an im- 
AMERICAN SUPPLEMENT.and pp. 12) and 320, vol. xxxix., proved result ? A. We believe this has been tried, and 


129, vol. xxxv., 274, vol, xxxvi., and 326. vol. xxxvii., | 
Screntivic AMER-vAN. 2. What will make a good | 
black japan for small castings and how used? A. | 
Asphaltum, 14 lb.; melt and add hot balsam of capivi, | 
1 Ib.; mix well and thin with oil of turnentine. Give 

three coats, and dry in an oven at between 250° to 300° 

Fah 


(10) R. A. & J. 8. ask: What is the best way 
to repair a rent in a rubber gas bag? A. Use a benzole 
solution of caontchouc or marine glue. See receipts in 
Screntivic AMERICAN SUPPLEMENT, No. 158. 


(11) F. J. H. asks: With aten foot pulley | 
as driver on toa six foot pulley as driven what distance 
between centers will produce th2 best result in belting 
in transmitting power? A. There is no definite rule, 
but the shafts should be so far apart as that the belt 
would have a decided “ sag * on both parts. We think 
from six to eight times the diameter of the smallest pul- 
ley would operate very well. 


(12) E. 8. W. asks: Is there any rule for 
sparring and putting a center board well in a three-mast 
schooner, also what is the rule for stationing the masts 
in @ narrow flat two mast schooner? Is there any archi- 
tectural work in use in which I could find these things ? 
A. We know of no published work which will give you 
the information. Your masts for echooner shouid be so 
placed that the center of effort of the sails shall be a 
little forward of the center of length on water line. 


(18) H. & W. ask: Would the heating of 
carriage tires in boiling water expand sufficiently to be 
placed on the whee! ? If so, it would be a great benefit, 
as the heat would be equal all round, and no burning 
of the rim, also the contraction equal, A. The slight 
expansion caused by the heat of boiling water wonld be 
of no use. The iron requires to be heated above the 
temperature of melted lead to grip the tire properly on 
chilling. The best method of heatung tires that we 


preference given to the carbon. 


(21) C. R. writes: We heat the liquors in 
our tannery by passing the exhaust from our engine, 
through a copper pipe, which lies in the bottom of a 
Jong dall, through which we ran the liquor. Occasion- 
ally there occur, as it were, explosions which burst the 
copper pipe with a tremendous force. Would you tell 
me how this could be avoided ? A. We think your 
trouble must be from a bad arrangement of the pipes, 
allowing water to accumulate; or it may possibly occur 


| from a leak in the pipes. 


(22) C. W. 8. writes: I have been much 
pleased with and instructed by the article upon ** Ama- 
teur Mechanics” in your issue of March 5, 1881, and 
I should feel greatly obliged if your correspondent 
“M” would farther explain some of the details of the 
attachments therein described and illustrated: 1 The 
size or sizes best adapted for the cutter heads, Nos. 3 
and 4. A, This willdepend on the size of the lathe and 
the speed at which it may be driven. If the lathe is 
capable of being driven fast enough to turn small 
wooden articles a head 144 inches square will be right. 2. 
The length and size of the bar No. 5 for finting, and the 
material of which it should be made? A The size and 
length of the twisted bar will depend entirely on the 
kind of work to be done. For smali work the bar may 
be of iron a quarter of an inch thick and three quarters 
_ of an inch wide. 3. How can the taper bole be bored 
for the mandrel from the u-derside of the top end of 
the frame No.7, for moulding ? The lower end or arm 


being directly in the way, 1 see no other way but to 
make one of the arms end then secure it to 
the freme after the hole is* and reamed. A. 


The holes in the top and of the frame are first 
bored straight through, ther q tapered reamer having a 
shank small enough to pass down through the ecrew 
holes at the bottom of the frame is inserted, and a bush- 
ing filling the screw hole and forming a bearing for the 
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cutter head, G, No. 7, cutin wood? The edge being a 
fight angle. instead of an angle of @0° or less, I should 
suppose it would scrape and tear instead of cutting. A. 
The cutter will cut without difficulty. 5. If M., or some 
one of your correspondents, would write a chapter upon 
a milling or planing attachment for the lathe, I am con- 
fident it would afford great satisfaction to many of your | 
subscribers besides myself. A. Tou will Bnd s chapter | 
on milling attachments by “M,” on page 340, voi. xl., 
ScrentiFic AMERICAN. 


(28) F. L. W. asks: Can you give me any 
suggestions through your Hints to Correspondents, as to | 
the best means of conducting water from my spring to | 
my house, being situated about ten rods apart, the spring 
being about three feet lower than the house? My present | 
mode of bringing it is by means of a pail suspended 
beneath a four wheeled iron car, which runs upon a track | 
consisting of two wires. The track is built with suffi- 
cient grade as tocause the car to run to the spring and | 
dip the pail. It is then drawn back by means of & cord 
attached to a whee! about two feet in diameter. By this | 


means I am able at any time to obtain good fresh water, | 


and can bring it right into the kitchen, but after build- | 
ing my new house my living rooms wiil be next to the | 


spring and my kitchen on the back. Can I build my | 
track ona curve so as to bring it tomy kitchen? If not, 


what is the best means of conveying pure and fresh 


water from my spring to my house ? A. You can work | 
your car onacurve by proper arrangements. Would it | 


not be better tosink a reservoir or cistern below the 


height of the sprirg and near or under your kitchen, 


lead the water from the spring to the reservoir by a pipe, | 
and then pump the water for the uses of the house? 
MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 
B.J. &Co.—1. Syenite. 2. Limestone. 38. Traprock. 
4. Hematite—iron ore, 5. Calcareous clay. 6. Quart- 
zose rock—contains gold and probably silver. 7. Limo- 





nite—iron ore.—E. M.—A pyrite ical sul- 
phide of iron. It contains a trace of nickel. —E. P. St. J. 
—1 Crocidolite. 2. Amianth t 3. Talcose- 





schist. 4. Augite. 5. Alumite. 6. Talc —F. M. D.— 
A fine variety of quartz sand.—J. J 8.—Iron sul-| 
phide—contains a little copper, arsenic, antimony, and 
probably traces of silver. 2. Quartz, with a little erbu- 
site. 8, Arsenical sulphide of ironand copper. 4. Pow- 


dered iron ore. 5. Powdered ferruginous and silicious 


limestone.—J. E. W.—Rich auriferous quartz—would 
probably assay about $2,000 a ton.—J. J.—Biotite—a 
variety of mica—and orthoclase. 





= 
COMMUNICATIONS RECEIVED. 
On a Telephone Hook Switch. By J. H. 8. 
On a Petrified Human Skull. By T. G. H. 
Ship Railroad Across the Isthmus. By J. A. 
On a System of Weights and Measures. By D. B. 











NEW BOOKS AND PUBLICATIONS. 


Unirep States DEPARTMENT OF AGRICUL-}| 
TURE. Specrat Report (No. 23) ox | 
THE CULTURE OF THE SUGAR BEET AND 
THE MANUFACTURE OF SUGAR THERE- 
FROM IN FRANCE AND THE UNITED | 
Sratres. By William McMurtrie, E.M., 
Ph.D. Washington: Government Print- 
ing Office. 8vo, pp. 294. 


A valuable study of the history, conditions, and suc- 
cess of the sugar beet industry in France, with sugges- | 
tions applicable to the development of the industry in| 
this country. Appendix A contains nearly half a hun- 
dred cuts of the more essentia! apparatus and machinery 
used abroad in the production of beet root sugar. The 
other appendices contain summaries of experiments 
made in this country and other related information. 


ANNUAL REPORT OF THE BoaRD oF REGENTS 
OF THE SMITHSONIAN INSTITUTION FOR 
1879. Washington: Government Print- 
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enn. each revolution of the crank ;and I hereby give 
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MERICAN SUPPLEMENT, No. $61. Price 10 cents. To 
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artety of coments to all | | Bicturing. Hare Paving good Fatente ae 


cet fora grent v: 
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nd Portable Boilers. 
INSPIRATOR CO., 





Water Wheel 
Governor, 


MANUFACTURED BY 


COHOES IRON 
AnD HACHINE COL 


COHOES, «+ «+ N.Y. 
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F] 

















Aprit 9, 1881.] 


fe 
The best book on ever published in the 
PRACTICAL DRAUGHTSMAN’S 


Book of Industrial Design, 


MACHINIST’S AND ENGINEER’S 


DRAWING COMPANION. 












Scientific American. 





W. C. WREN’S 


Man 
D. 8. CRESWELL, 


Eagle Iron Foundry, 
$816 RACE 8T., 
PHILADELPHIA, PA. 
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in Conservatoire of Arts and ustry, 
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Helices, Screws, and Serpen’ 


oe | SURFACE FILE HOLDERS. 
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emens one, and both are ea 
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folio steel plates, and fifty Wood by Pur vale by the trade generally. Mautactored only 
vez ORGANS ft. paises oe 


TS. | side bearing. W. 


MACHINISTS’ TOOLs. 


NEW AND IMPROVED PATTERNS. 
Send for new illustrated catalague. 


Lathes, Planers, Drills, &e. 


NEW HAVEN MANUFACTURING CO., | 
New Haven, Conn. | 


use a crooked file be utilized as well as a 
do better execution in 
surfaces hitherto been possible. 


No. ¢ begin ips 1800.06 am. TSe. each. 
Ki to 16 in. ene: Price 1.0 each. 
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Study of nt ee f Sections —details of wa- ity 

Simple applications spind!ns. shafts, —- oning Machines, Sash Dove- 
lings. wooden patterns. Method of constructi tailers, Blind  Rabbeting 
weores model or pattern of a evening. Elemen ary Machines. Also a large | 
oT INTERSECTION AND Dav nLOPMENT OF Sun-| Working machines. wort Pets essertusssit til olden Gor temnetbade delivery 
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ineation of a rack and in Gearing of a | 


gear. 
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THE STEAM PUMPS MADE BY 
VALLEY MACHINE CO., 
EASTHAMPTON, MASS., 


Are the best in the world for Boiler Feeding 
and other purposes. 








worm with a worm wheel. Gearing 
Practical delineation of a ay of Spur wheels. The - —_———— ——_—_—_— ae a 
Delineation and mn of opeee § Patterns for ye -T Iss 7ED. ROPER’S ae, HANDY war This Machine is | 
T K. ‘ontaining a full explanation 

CONTINU ATION OF THE STUDY OF Tore Guan. - Z. ine indicator, and its use and advan a adapted for Mining 
Design for bevel wheels in onstruction 0. _ 
of wooden fora of bevel wheels. Invulute Price $8.50. BE. CLAXTO ue aa Purposes. Sur- 


and Helical Teeth. Contrivances for obtaining differ- 
ential Movements. Rules and Practical Data. 
ELEMENTARY PRINCIPLES OF SHADOWS —Shadow 


of Prisms, linders. Principles of | 
Shading. Continuation of the Study of Shadows. 
uer 


APPLICATION OF SHADOWS TO TOOTHED GraR.— 


Application of ay to Screws. cation of 
Ghatow to o Teter and its Furnace. shading | np Black 


—Shading in C 
oni CU ae wr SHAPING OF MAsoERy.- Rules | 
Data. Remarks on Machine 
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wee all others for 
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bility. 


TH ' CON¢ > 


SEFAUTIFULEVER BLOOMING 





~ _—iERIE, PA. 


ROOFING. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. wns | ars and sampies free. 
Agents Vanted. T. NEW. John Street, New York 


m. |$5 10 $20 idl been = worth Saree. 














Practical 

OBLIQU E PROJECTIONS. 

PARALLEL PERSPECTIVE. 

TRUE SE . Appli- 
cations—fiour mill driven by be he 
mill. »atation of the mill in pers: 

8S OF FINISHED DRAWINGS OF MACHINERY. 


a above or any of our Books sent by mail, 
in the worid, free of postage, 





at the wabtiontion 


Our various catal f Industrial Books sent free 


to any One who will ah his address. 
_ HENRY CAREY BAIRD & co... 
an porters, 
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SUPERIOR SUBSTITUTE FOR WOOD ENCRAVINC. 


VOSS Ne eo) 





NOBLE & HALL, 


seinencensmaaniaatiatt 
Roots’ New Iron BLowen. 
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POSITIVE BLAST. 
IRON REVOLVERS, PERFECTLY BALANCED 
1S SIMPLER, AND HAS 
| FEWER PARTS THAN ANY OTHER BLOWER. 
P. H. & F. M. ROOTS, Manuf'rs, 
CONNERSVILLE, IND. 


| \ 6 Cortlandt St 

; S. S. TOWNSEND, Gen. Agt., ) & Dey Street, ¥ NEW 

| WM. COOKE, Selling Agt., 6 Cortiandt Street, YORK, 
JAS, BEGGS & CO., Selling Agts., 8 Dey Street, 

| GF SEND FOR PRICED CATALOGUE, 





WITHERBY, RUGG & ny H isnecn, Manufacturers 
of Patent W rood Wo rking Machinery of every descrip- 
tion. Facilities unsur . Shop formerly occupied 
by R. R. Ball & Co., ‘Woscester, Mass. Send for Catalogue. 





| MACHINISTS’ TOOLS. 
Iron Planing Machines 


A SPECIALTY. 
| Cc. WHITC OMB & co., Worcester, | Mase, 


ANUFG. CO., Lim, 
ony portable made 

th return five. 
Absoiute saicty 4 
trom exple- 
sieu and ¢ 


PORTER 
New econo r. 





Dam he NY. 


TheR iti 
e Roofing Composition. 
PATENTED NOV. 16, 1880. 

This is a process by which cloth can be applied to any 
tin or canvas roof, new or old. by no other fastenin 
device except the paint composition. This with the fu 

»0e88 makes the rvof everlarting; it wil) aot crack or 
eak by reason of contraction or expansion, as always ts 
the case with a naked roof; it is especially ad ap og 

tin roofs on Houses, Steamboats, and Railroad Coac 
| The parts covered by patent are the cloth, paint Sane: 
tion, and the ae pny of applying the same es ret 
i right may be had by applying to C. F. P MA NUC iN, bt 
Painter, Nee gr Railway and Navigation Oo., I’. do. box 
148, Portian Oregon 
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PENCILS, HOLDERS, CASES, &c. 


The CALLI-CRAPHIC Pen. 

A GOLD PEN and RUBBEK HOLDER, me. pontateing 
ink for several days’ by Loe carried in the 
pocket. Always waty & ry for persom 
who care te preserve er individuality 1 in writing. 


MABIE, TODD & BARD, 

















JOHN . WHITLEY & CO. 


| WwoonD PRESERVED 
under the Thilmany [mproved Zinc Patent, warranted to 
last almost indefinitely, at very sma!l cost. Kk — not 
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tiem discounts. 
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Eneine Lathes, Planers, Drills, &c. 


DAVID W. POND, Worcester, Mass. | 
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Sells rapidly. HOO: being 8 St., 
Particulars free. 
Sizes Sizes 0 ot Bose 
cr best eh “ Gear Wheels 
Send for circulars. 


EUREKA STEAM HEATING CO., 


ROCHESTER, N. 'y. | 


Steel Castings _ 


From \ to 15,000 Ib. weight, true t tern, of unequaled 
strength, toug be Gurabilite 1s 00) Crank Shafts | 

















Tools aad Materials. 
| WiGHTMAN. Tie Washinatos 2 Rig Boston. 
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ities of wood othe 


sai mtr aipsenuian, copies 225 LORI mee ey 
THE BAKER BLO 


Model Engines. 


Complete sets of 
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1 = in. bo ie me style as price, 8 
2, NE? as 
m9 i.of Models. “A hinds 


and Parts of 
GOODNOW & 
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The revolving parts are 
all accurately Balanced. 


Warranted Superior to any 
other. 


WILBRAHAM BROS, 
. 2318 Frankford Avenue 
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| ff USEUM CASE LOC S,—See Sct. AM. of Feb. 
be ag pe Prof. W jucnen Steere, and Purtapetrta, Pa. 





n University of Michigan Mu- 
‘Asvor, Mich. 


ANDREW CLIMIB, Ann A. s@- SEND FOR OUR CATALOGUE, “& 


THE STEARNS MANUFACTURING A 60., 


ERIE, PENNSYLVANIA, make a specialty of 


SAW MILL MACHINERY. 











and 36a Sear Is of this steel pow running prove | 
over Steel Castings. 
circular and eee —* - in its : “Plas and lumber economically and 
CHESTER STEEL Castin@s Co., 407 Library St., Phila, Pa. calimales 7 he tone? OO” 
$55. 6 Agents’ profit per week. Will prove ENGINES, BOILERS, LERS, AND MACHINERY IN GENERAL: 
00. Outt and Sam- 
EG. Address The BELMONTYLE OIL 
RIDEO = oo. Street, New York. | 
Prevents Rust, Tarnish. etc., on Firearms, M 
chinery, Tools, Cutlery, Safes, Saws, “kates, Stoves. 
oe ae oe Hardware, etc., without to the - In use 
Siete atte sci Sheer 
BELMONTYLE OI. €O., : 


OLD ROLLED 





eye 730 a ele? 


The fact that this 
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also the undoub‘ edly the 
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Du Your Own Printing $3: i. Bor 


21d oF young. 
a Fe a, Send ea oper ® 
of all sizes Presses, nun 2a Cards, Paper. &e., 
Manufacturers KELSEY %0., Meriden, Comm, 











valves. Send for flius 








i The 1876 Ini ector.”’ BARNES’ PATENT FOOT POWER MACHINERY. 
Compigte cuatte outfits for actual Workshop business. Lathes, 
Fert s Seamed: Moathes ¢hin pupee.ena-cond Sor D> 
Simple, Durable, and Reliable. Requires no special 3 . 





WM. SELLERS & CO., Phila. W. F. & JOHN BARNES, Rockford, I. 











JRUBBER BACK SQUARE PACKING. 


BEST IN Kx WORLD. 
For Packing the Pisten Rods and Yoles need of Steam Engines and Pumps. 


: packing in Jp cunbons wiih the Famhon Bee 
a ie tier ae with sufficient pressure to be steam-tight, and yet 


Soe ig is made in lengths of about 20 feet, and of all sizes from i to inches square. 


en Serene ah en re Wee mG JOHN H. CH 


CHEEVER, Treas. NEW YORK BELTING & PACKING 00., 7 4 % Park Row, Now York. 








/180 BROADWAY, NEW YORK. 
4 for Price-List. 
OUR GOODS arg SOLD BY FIRST-CLASS DEALERS. 


To Electro-Platers. 


ATTERIES, CHEMICALS, AND MATE- 

in sete or single, with Books of Ingtroetim 

for Gola: Bhver or Nickel Plating. THOMA & HALL, 

Manufacturing Electrician, 19 Broomfieid Street, Boston, 
Mass. Lliustrated Catalogue sent t free. 
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D. SAUNDERS? 
SONS, 
_YONEESS, BN. Y¥. 


BELT FRICTION CLUTCH 
For Gears, Shaft, Oouplings, and Pulley. 


W. OESTERLEIN, 
13 Heme S&t., Cincinnati, Ohie. 
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New York Ice Machine Company, 





Scientific American. 
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THE CAMERON STEAM Pump, 


21 Courtland St., New York, Rooms 54,55. GOs, SILVER, Cam, AND IRON 
LOW PRESSURE BINARY ABSORPTION SYSTEM 


Machines Making 


ICE AND COLD AIR, - 


Low Pressure when running. he hg di rest. Ma. | 
chines guaranteed by C. H. Delamater & Co. 


MINES, 
FOR GENERAL MANUFACTURING AND 


FrREeE PUMSKS. 


Pumps turnished with Mevable Linings in Iron, Composition, or Phosphor-Bronze 


res THE A. S. CAMERON STEAM PUMP WORKS, 


FOOT EAST 23d STREET, NEW YORK CITY. 











ao STASIS | KORTING'S UNIVERSAL IN INJECTURS, 


book well illustrated, containing a series of 150 2 
Srititent Experiments, sent free for6 one cent stamps. 


a ee to 
performing 7) "Aiee sre cane 12th and incest Ste. jew — 


hemical Cabinets, with materiai for y St.; Boston Office, 7 Olive: 


















the sec aha garnet HARTFORD 
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| COMPANY. 
INVALID ‘ROLLING CHAIR. W. B. FRANKLIN. V. Pres’t. J. M. ALLEN, Pres’t. 
thee, whe are J. B. PIERCE, See’y. 
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Latte Bc New York. 





The Asbestos Packing Co., 


Miners and Manufacturers of Asbestos, 


BosToNn, MASS., 
OFFER FOR SALE: 


ee 
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| PATENTED ASBESTOS ROPE PACKING, 
LOOSE 


JOURNAL “ 
wicK = 
MILL BOARD, 


SHEATHING PAPER, 


FLOORING FELT. 
CLOTH, 








COLUMBIA BICYCLE. 






Send tor Cirenlar to 
FOLDING CHAI£ CO., New Haven, . Comm. 


aye Y PURPOSE. 
CO., Middletown, Ct. 





_srmues & PAR 


72 A WEEK. $120 day at home easliy made. Costly 
outfit free. Address Teve & Co., Augusta, Me. 


ASBESTOS Ee UE. | 








| SJ) a3 seek spires 
Th _ /91 Washington Street, Boston, 
ERICSSON’S NEW MOTOR. 


Risoang Materials, Bulking Panet and Paints. 
ns ro 21 dan oc ERICSS N’ 
Hl AND Pull of information fetren magenta ° s jou 
Sifamecesccul® New Calonc Pumping Engin 
BOOK. fours IN, Chicugo, yy iL Wasne 

















=| DWELLINGS AND D COUNTRY SEATS. 
lest chea amg yn oe engine 
for domestic pur Ce gues 


for circulars ar 
DELAMATER IRON WORKS 


C. H. DELAMATER & CO., 








wm. A. HARRIS 
PROVIDENCE, B. 1. (PARK i 


We make Burr 


Fy 4 chines, Packers) Mill Picks, Ail Pieks, Water Wheels, Pulleys, 


with “J. T. NOYE & SONS, Buffalo, N. Y. 


ind Mill Stones an and Co Corn Mills. 


Bier Wheels, Pulleys, and 





Bae PATENT UNIVERSAL EUCEN- 
Fire 
Cob, 








Proprietors, 
Ne, 10 Cortiandt Street, aoe Terk, N. Ye/ p. 





CATALOGUED. 





THE FOLLOWING ‘MANUFACTURERS ARE PRO- 
RESPECTIVE 





MINENT IN THEIR LINES; IN 

SHORT, ARE HEADQUARTERS: © 

WIRE ROPE 
uz. rEMPSEAE? BP Thee, Ow. v. 





PLUMBING & $ SANITARY e00Ds 


Nes. s8 und “be M HOS wore York. 


HOISTING ENGINES. 


COPELAND BACON, 
NEW vouk. 


THE DEANE STEAM PUMP. 


DEANE STEAM PUMP COMPANY, 
New York. Holyoke, Mass. Bosten. 


MECHANICAL BOOKS. 


Sent conte, Sor Si-gage Cutalegue of Rocks for 
a 
Db VAN N NOMTE RAND. 2 23 Murray St., New York. 


VERTICAL STEAM ENGINES. 
NEW YORK SAFETY STEAM POWER CO., 
30 Courtiand St., New York, 
rte U NIV ERSAL a ag te fates? 

NA Patent setti: 
fing uces complete comets 
i any furnace without cha: 
for circular. J. MAH 
y St., New York. 


| BBRADLEY'S | CUSHIONED 
MMIESER 


=ExA . 
BRADLEY & COMPANY, ~ Syracuse, N. Y. 


SHAFTS, PULLEYS, HANGERS, &c. 
3. PRYViInBiIik, 
A461 West 40th Street, New York. 

















sumes 
can be ada) 


work or A. 
or 
ALLER, i 








| CELEBRATED “RED STRIP” BELTING, 


RUBBER BELTING, PACKING, AND HOSE. 


THE GUTTA PERCHA AND RUBBER M'F'G CO. 
23 Park Place, Po 4 





HCH TOL A SIPPES 





gg yg hy 
HARP IS-CORL Ine ENGINE 
With Mavala Pog: Ay ng tiene 





Fints, Sandry Repairing 

Moterials, a's0inslodes [astruction and Ex- 
fees for Amateur Bands, and a 

af Choice Band Muvic. 


1.00 PER rate 
riCTRE, ARTE ul 

















1AL ICE A, - 
ew Yo 
existing Ice and Cold 


Bysons: 


FRIEDMANN’S PATENT 


EvsEecrorS 


asethodhenget on gut ment ciara Saints 
the market for 


pe Water and Conveying Liquids 


fra SF tidy See ee aera te Rea ee 
are splendidly adapted conv: hg 4 Brew- 


i. i tue ete. 








Sines Pine PAINTS, ROOFING 
Mit'Board, Sneatnin sag Pie ot Botanae BE 
H.W. scunG BEC Ce. G7 MAIDEN LANE, WL. 


Grks ete. Bend for illus. catalogue 
NATHAN & pid fay 
_ Sole Manufacturers, NEW veuR. 


“ BUCKEYE” 
A ee 















THE 


HOWARD MANUFACTURING CO. 


Manufacture and Introduce 





i 







Patented Nov elties | Bantry are 
YANKEE NOTIONS. OD aaa 














THE LATEST NOVELTY. BOILER COVERINGS. 


Patent “AIR SPACE '? Method. | asim Toa 





ASBESTOS MATERIALS, 








mf UEP 





Leffel Water Wheels, 


With recent improvements. 
Prices Greatly Reduced. 
8000 in successful operation, 
TOR 1879, 
Sent free to those interested. 


James Leffel & Co, 


S eg Oo. 


t10 Liberty t., 


e * 










City. 





Jarvis Furnace Co. 


fast ted Bt Ne New 
ae rh 1 Second &t., 


~RY No. Tuller St. Mave oe oe 





ELESCOPES 
pes 


Soectasee Barmctrss Per: 





DICKINSON’S PIONEER. 





aS aid 


aoe 
























Mirror, Pin Cushion and Tape Measure. 
PRICE 25 CENTS. 
Sample by mail Satta A liberal dis- 


HOWARD MANUFACTURING CO., 
Box 2295, New York, 


Offer thetr machines for single and series lights, warrant-— 
Refer 











ARNOUX-HOCHHAUSEN ELECTRIC C0, 
[ELECTRIC LICHT.) [lectrotpers and ‘Eietroplaters 












14 Dey St. (P. 0. Box 3362), New York. 








ATENT SAFETY JEWEL CASE 
Pies sit Eacrineat a Se 

CO.D. Heauttully @lshed. lata, 86 ed. soe 
BOLT CUTTERS and SCREW CUTTING MACHINES 


HOWARD IRON WORKS, 
BUFFALO, N. Y. 


FATRBANKS’ STANDARD SCALES, 
migicnoa! every department of a. mH, The 


imanafctared quality con THE E WORLD. 
AND ELEVATORS. 


‘ROPER AIR ENGINE CO., 
91 ae 93 Washingten St., 7 New Yerk. 


qH= Hei cemery cite MA 


3 


INGERSOLL ROCK DRILL CO., 
1 1-2 Park Place, - - New York. 


ee 


FILES, DRILLS, CHUCKS, VISES, 
TAPS, REAMERS, STUB TOOLS, &e., &e. 
GOODNOW & WIGHTMAN, Boston, Mass. 


Metaline and Star Roller Bush Tackle Blocks, &e. 


BAGNALL & LOUD, 
Boston, Mass., and 33 South Street, New York. 


Estai'i EACLE ANVILS. 1843. 

































Solid CAST STEEL Face and Horn. Are Fully War- 
, Fanted. Retail Price, 10 cts. per Ib. 


veel DOUBLE SCREW, PARALLEL, LEG VISES. 


Made and WARRANTED stronger than any other Vise 
| by FISHER & NORRID cay, only, Trenton, N. J. 
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he 























MINER'S PAT. SQUIBS fo for BLASTING. 


Steam Eneines & Mining Ma din. 


Steam Engines & Minin 
19 Courdnd Wene, — 
Se Ek eae ne 


achines, | flow Boer tee CARE & SCOVILLE 

STEARNS SAW MILLS. 
Saw Mill Machines, Boilers, and Engines. 

STEARNS MANUFACTURING COMPANY, Erie, Pa. 

















pic Nee New York. 





